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EXTRACTS  FROM  THE  PREFACE. 

"  Those  who  have  to  do  practically  with  the  Recruit,  in  teaching  him  military 
duties  and  drill,  and  in  pressing  him  forward  to  fill  up  voids  in  the  ranks  within 
as  short  a  time  as  possible,  do  not  sufficiently  regard  the  physiological  constitution 
of  the  'growing  lad,7  nor  the  nature  of  his  skeleton  framework  as  tne  material  they 
have  to  deal  with  in  training  him. 

"For  the  military  service  of  Great  Britain  the  recruit  is  a  volunteer.  He 
chooses  to  be  a  soldier.  He  selects  of  his  own  free  will  an  employment  in  which 
he  may  thus  break  down  at  an  early  period. 

"In  accepting  services  thus  so  freely  offered,  it  is  surely  alike  the  duty  and  the 
interest  of  the  nation  to  place  the  recruit  under  such  conditions  as  are  the  best 
possible  for  rendering  his  life  fully  available  and  profitable  to  his  country." 


SOME  OF  THE  OPINIONS  OF  THE  PRESS. 
From  the  "  Home  News." 

**  •  The  Growth  of  the  RecruiC — This  is  a  publication  which  cannot  be  too  highly 
commended  for  the  perspicuity  of  its  reasonings ;  and  the  soundness  of  its  scientific 
statements  cited  are  conclusive  as  to  the  evils  accruing  from  our  present  modes  of 
drill  and  training ;  and  the  physiological  details  entered  into  by  Dr.  Aitken  should 
be  carefully  perused  by  all  officers  in  the  service." 

From  the  "Lancet" 

"  This  little  book  should  be  in  the  hands  of  all  instructors  of  youth,  and  all 
employers  of  youthful  labour. 

"Dr.  Aitken  may  find  that  he  has  exercised  a  wider  influence  tnan  he  anticipated 
when  he  published  his  very  excellent  and  useful  lectures. 

"  There  is  scarcely  a  man  in  the  kingdom  who  would  not  be  the  better  for  its 
perusal,  for  there  is  hardly  one  who  cannot  in  some  way  or  other  influence  the 
treatment  of  the  young." 

From  the  "Veterinarian." 

"We  would  recommend  The  Growth  of  the  Young  Recruit  to  the  owners  and 
trainers  of  thorough-bred  horses,  and,  indeed,  to  all  who  have  to  do  either  with 
growing  men  or  growing  animals." 
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PREFACE  TO  THE  THIRD  EDITION. 


The  Second  Edition  of  this  Text-book  had  not  been  published 
more  than  six  months  when  it  was  exhausted,  and  the  Author 
found  himself  suddenly  and  unexpectedly  called  upon  to  prepare 
a  Third  Edition.  He  has  accordingly  experienced  great  satis- 
faction from  so  favourable  a  reception  of  his  Work,  on  the  part 
of  the  profession,  and  of  the  medical  press;  and  in  particular 
he  has  been  highly  gratified  by  the  approbation  of  the  Teachers 
throughout  the  Schools  of  Medicine  in  England,  Scotland,  and 
Ireland,  and  of  the  Professors  of  Medicine  in  the  Universities. 
From  many  fellow-workers  in  the  profession  he  has  received 
most  useful  hints  and  obliging  communications,  to  be  remem- 
bered with  gratitude,  and  from  which  he  hopes  this  edition  has 
profited  much. 

Stimulated  by  such  encouragement,  every  page  of  this  edition 
has  been  submitted  by  the  Author  to  a  careful  revision.  He  has 
especially  aimed  at  improving  the  Work  by  re-writing  some 
portions,  and  by  condensing  others,  in  order  to  make  room  for 
new  material,  especially  regarding  the  treatment  of  diseases. 
This  has  not  added  much  to  the  bulk  of  the  volumes,  compared 
with  the  previous  edition. 

The  changes  in  the  nomenclature  and  of  the  doses  of  remedies 
as  set  forth  in  the  British  Pharmacopoeia  recently  issued  by  the 
Medical  Council  have  been  duly  attended  to,  and  the  remedies 
have  been  prescribed  in  accordance  with  the  requirements  of  this 
new  Pharmacopoeia. 

My  thanks  are  especially  due  to  my  friend  Dr.  Thomas  Graham 

^•^  the  Chief  of  the  Statistical  Branch  of  the  Army 

«   l       ^partonent,  for  his  kindness  in  revising  and  correcting  the 

vo™l**  Geography.     To  him,  to  Dr.  Henry  Marshall,  and 

b 
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to  the  late  Sir  Alexander  M.  Tulloch,  science  is  largely  indebted  for 
our  knowledge  regarding  Medical  Geography;  and  to  the  joint 
reports  of  these  men  may  fairly  be  assigned  the  merit  of  having 
first  called  the  attention  of  the  military  authorities  to  the  actual 
condition  of  the  army  in  regard  to  health,  and  to  the  various 
deteriorating  agencies  by  which  the  soldier  comes  to  be  affected 
in  different  regions  of  the  world.  That  so  distinguished  an 
authority  as  Dr.  Balfour  should  have  been  so  kind  as  to  revise 
that  portion  of  my  Work  which  treats  of  these  topics,  demands 
from  me  the  most  grateful  acknowledgments. 

The  Author  is  sorry  he  cannot  meet  the  views  of  those  friendly 
critics  who  desire  more  positive  rules  regarding  the  treatment  of 
diseases  than  he  has  considered  it  judicious  to  give.  The  Work 
has  been  written  with  the  purest  wish  to  promote  the  instruction 
and  improvement  of  the  Student  of  Medicine,  and  to  have  stated 
dogmatically  what  is  not  quite  certain  could  not  have  a  whole- 
some tendency.  The  Author  believes  that  the  plan  and  whole 
scope  of  this  Text-book  put  it  in  the  power  of  the  Teacher  to 
convey  instruction  with  more  ease,  and  in  a  shorter  space  of 
time,  than  can  be  done  without  a  Manual  following  a  systematic 
arrangement,  and  giving  a  consistent  view  of  the  main  facts, 
doctrines,  and  practice  of  Medicine. 


Royal  Victoria  Hospital, 

Netlky,  September,  1864- 


PREFACE  TO  THE  SECOND  EDITION. 


In  preparing  a  Second  Edition  of  the  Handbook  of  the 
Science  and  Practice  of  Medicine  the  Author  has  endeavoured, 
without  material  alteration  in  the  general  scheme  of  the  Work, 
to  render  it  more  deserving  of  the  confidence  of  the  Student. 

The  extensive  sale  of  the  First  Edition,  as  well  as  the  unsought 
testimonies  to  its  usefulness  which  the  Author  has  received 
from  many  teachers  and  practitioners  of  medicine  previously 
unknown  to  him,  have  satisfied  the  Author  that  the  Work 
has  met  the  want  it  was  mainly  designed  to  supply — namely, 
a  Text-book  for  Students,  following  a  systematic  arrangement, 
which  would  give  them  a  consistent  view  of  the  main  facts, 
doctrines,  and  practice  of  Medicine,  in  accordance  with  the 
present  state  of  the  Science. 

That  the  Work  should  have  been  so  favourably  received 
demands  the  most  grateful  acknowledgments  of  the  Author. 

The  several  sections  composing  the  introductory  portion  of  the 
former  edition  have  been  somewhat  expanded  by  the  addition 
of  important  topics  relative  to  Pathology;  and,  with  a  view  to 
follow  a  more  natural  order  in  the  treatment  of  the  subject 
the  Introductory  sections  of  the  former  edition  now  form  Part 
L  of  this  Text-book,  and  as  such  are  still  to  be  considered  as 
introductory  to  the  succeeding  parts. 

The  whole  Work  has  been  carefully  revised  throughout; 
numerous  additions  have  been  made  where  topics  of  importance 
had  been  only  shortly  noticed  before;  and  the  paragraphs  on  the 
prevention  and  treatment  of  diseases  have  been  more  fully 
expressed.  The  Work,  indeed,  has  been  almost  entirely 
re-written;  and  descriptions  of  many  diseases,  omitted  in  the 
former  edition,  are  now  introduced. 
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Although  still  adopting  in  the  main  the  nomenclature  and 
classification  used  by  the  Registrar-General  and  by  the  Army 
Medical  Department,  yet  there  are  some  diseases  (such,  for 
example,  as  Rheumatism,  Chronic  BrigMs  Disease,  Diabetes 
Mellitus,  and  the  like)  whose  pathology  now  forbids  their  being 
considered  in  the  place  where  they  are  respectively  found  in 
that  classification;  but  otherwise,  for  the  reasons  stated  in  Part 
II.  (and  especially  between  pages  169  to  174),  that  nomenclature 
and  classification  have  both  been  retained  as  the  fundamental 
part  of  the  system  on  which  the  arrangement  of  the  Text-book 
is  based. 

Diagrams  illustrative  of  the  typical  ranges  of  temperature  in 
febrile  diseases  are  now  given  for  the  first  time  in  a  Text-book. 
The  Author  has  been  induced  to  do  this  from  a  belief  in  the 
great  practical  importance  of  the  subject,  and  in  the  hope  that 
it  may  lead  those  who  have  opportunities  for  original  observa- 
tion to  add  to  our  knowledge  of  febrile  diseases  in  this  direction. 
These  diagrams  have  been  introduced  advisedly,  after  consultation 
with  one  who  has  had  great  experience  as  a  clinical  teacher,  and 
for  whose  opinion  the  Author  entertains  a  most  profound  respect. 

Wood-cuts  have  been  introduced  wherever  it  was  thought  they 
would  render  the  descriptions  in  the  text  more  intelligible ;  and 
short  sections,  relative  to  the  main  points  to  be  attended  to  in 
clinical  diagnosis,  have  been  given  at  the  heads  of  the  chapters 
treating  of  those  "  diseases  in  the  course  of  which  lesions  tend  to 
be  localized." 

As  with  the  compilation  of  the  First  Edition,  so  now,  the 
Author  has  numerous  obligations  to  acknowledge;  and,  first  of 
all,  his  best  thanks  are  due  to  his  esteemed  Mends  and  colleagues, 
Professors  Longmore,  Maclean,  and  Parkes.  To  them  he  is 
indebted  not  only  for  advice  on  many  points,  but  for  information 
and  material  which  he  would  not  otherwise  have  had,  and  all  of 
which  he  has  endeavoured  duly  to  identify  and  acknowledge  at 
its  proper  place  in  the  text. 

The  Author's  thanks  are  also  due  to  Dr.  Sidney  Ringer,  the 
Professor  of  Materia  Medica  in  University  College,  for  the  use  of 
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his  Notes  on  the  ranges  of  temperature  in  cases  of  fflieumatism, 
and  for  permission  to  publish  the  details  given  in  the  text 
relative  to  temperature  in  that  and  other  diseases. 

To  his  friend  Dr.  T.  M.  Anderson,  of  Glasgow,  the  Author  owes 
his  thanks  for  the  use  of  wood-cuts  illustrative  of  parasitic 
diseases  of  the  skin;  and  to  his  friend  Otto  Striedinger,  Esq., 
the  Secretary  of  the  Army  Medical  School,  the  Author  is  indebted 
for  many  excellent  drawings,  as  well  as  for  other  valuable 
assistance. 

Agreeably  to  facts  and  doctrines  set  forth  in  the  second  volume 
of  the  OpktJtahnic  Hospital  Reports,  pp.  117  and  120,  the  Author 
advised  that  these  volumes  should  be  printed  on  paper  of  a 
yellowish  tone;  and  his  thanks  are  due  to  the  printers  for  the 
care,  ability,  and  skill  with  which  the  typography  of  a  text 
containing  so  many  terms  purely  scientific  has  been  executed. 


Royal  Victoria  Hospital, 

Nktley,  September,  1863. 
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Ik  the  compilation  of  this  Handbook  I  have  attempted  to  give 
a  condensed  view  of  the  Science  and  Practice  of  Medicine. 
It  has  also  been  my  object  to  incorporate  and  connect  the  more 
recently  established  facts  which  illustrate  the  Nature  of  Diseases 
and  their  Treatment  with  the  time-honoured  doctrines  on  which 
the  Science  of  Medicine  has  been  based. 

While  the  greater  portion  of  the  volume  is  necessarily  devoted 
to  a  consideration  of  the  Nature  and  Treatment  of  individual 
diseases,  a  more  comprehensive  range  of  topics  has  been  embraced, 
under  the  title  of  the  Science  of  Medicine,  than  it  has  hitherto 
been  usual  to  include  in  text-books. 

The  introductory  sections  indicate  the  more  important  element 
of  General  Pathology;  tad  those  principles  are  shortly  stated  on 
which  the  more  modern  systems  of  Nosology  have  been  founded 
since  the  time  of  Cullen. 

The  remainder  of  the  volume,  arranged  in  three  divisions, 
treats,  in  the  First  Part,  of  Systematic  Medicine,  Nosology,  or  the 
Classification  of  Diseases,  and  suggests  that  the  classification 
of  the  Registrar-General  of  England  should  be  adopted.  This 
statistical  nosology,  originally  proposed  by  Dr.  William  Farr,  has 
been  carefully  discussed  and  revised  at  the  recent  meeting  of  the 
Statistical  Congress  held  at  Vienna,  and  a  nomenclature  sub- 
stantially the  same  is  proposed  for  adoption  in  all  the  States  of 
Europe.  The  fatal  cases  are  to  be  registered  on  a  uniform  plan. 
A  definite  classi/icatim,  however,  is  still  undetermined;  but  I  am 

tZf Ke^r?  *y  ^  Farr  that  a  ck^ati<m  nearfy the 

same  as        e  Ji,T)glislx  one  has  been  adopted  in  Bavaria,  and  is 
quietly  making  •,  r         .  »_ 

«  *ts    way  among  practical  men  in  Germany,     lne 
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Austrian*,  also,  as  represented  by  Dr,  Hebra,  approve  of  the 
separation  of  Ztjh  from  the  others. 

In  Part  Second,  under  the  head  of  the  Nature  of  Diseases, 
Pathology,  and  Thera^  I  have  attempted  to  describe 

the  nature  of  each   disease    considered  as  characteristic  of  its 
class.     In   so   doing,   each   disease   or  morbid   process  has   been 
defined,  not  by  a  logical  definition,  but  merely  by  stating  (N 
rainently  its  leading  eb*i  90  that  the  student  may  at  m 

distinguish  the  general  features  of  the  disease  which  he  has  to 
study,  and  which  the  physician  has  to  treat  Having  then 
established  the  position  of  each  disease  in  its  Nosological  and 
Pathological  relations,  those  principles  are  stated  which  guide  its 
treatment,  and  in  some  instances  definite  details  are  given. 

In  Part  Third,  under  the  head  of  Medical  Geography,  or  the 

*  prominent 
place  li  ued  to  a  most  important  department  of  the 

ace  of  Medicine— a  subject  of  study  hitherto,  so  far  as  I  am 
aware,  wholly  untaught  at  our  medical  schools  in  this  country. 
It  was  emphatically  written  by  CaUmU  and  Malte  Brun  that 
climate  and  natural  history  lost  much  of  their  value  from  the 
fact  that  the  physical  conditions  of  the  surface  of  the  earth  had 
not  then  been  described  in  relation  to  these  studies — a  deficit 
now  in  a  great  measure  supplied  by  the  labours  of  Humboldt, 
Berghaus,  and  Johnston,  So  also  it  may  be  stated  thai  the 
NATtiBE  or  DjHEAfiSB  and  their  distribution  on  the  globe  require 
that  they  should  be  studied  in  relation  to  the  physical  condition 
of  the  earth's  surface,  and  to  the  variation  of  their  types  in  the 
different  regions  of  the  earth.  The  geographical  distribution  of 
Health  and  Disease  in  relation  to  Physical  Geography  \n  a  branch 
of  the  Science  of  Medicine  rapidly  and  justly  growing  in  impor- 
tance, and  in  one  department — that  of  Sanitary  Sconce — is  begin- 
ning  to  yield  most  important  fruits.  To  Dr,  Muhry  in  Germany , 
M.  Boudiu  in  France,  and  Mr.  Keith  Johnston  in  this  eounhv, 
of  Medicine  is  largely  indebted  for  the  elucidation  of 
this  important  topic ;  of  which  I  have  attempted  to  give  a  sketch, 
illustrated  by  Mr.  JohnatonJlS  map,  indicating  some  of  the  more 
useful  directions  wfeiefa  the  study  may  take. 


PREFACE  TO  THE   FIRST  EDITION.  XV 

In  my  attempt  to  accomplish  this  design  I  have  many  obliga- 
tions to  acknowledge.  In  the  first  instance,  the  work  has  its 
origin  in  an  Article  on  the  "Elementary  Principles  of  Medicine," 
contributed  to  the  Encyclopaedia  Metropolitana  by  the  late 
Dr.  Robert  Williams,  a  distinguished  physician  of  St.  Thomas's 
Hospital,  London.  This  Article  contains  the  elements  of  his 
classic  work  on  Morbid  Poisons,  completed  about  sixteen  years 
ago — a  work  which  "  occupies  the  highest  rank  in  the  practical 
literature  of  this  country;"  and  his  views  regarding  their  nature 
are  here  preserved,  commencing  from  page  185  of  this  Text-book. 
It  was  originally  intended  by  my  publishers  to  reproduce  that 
Article,  but  I  deemed  it  necessary  entirely  to  re-write  and 
re-model  the  whole,  retaining  the  statements  of  facts,  and  such 
illustrations  as  appeared  to  be  of  sufficient  importance.  While 
I  have  collected  information  from  every  ot^her  available  source, 
the  limits  of  this  volume  prevent  me  doing  more  than  simply 
stating  at  the  end  of  each  paragraph  the  name  of  the  Author 
from  whose  writings  the  statements  have  been  compiled.  If  I 
have  correctly  interpreted  and  stated  the  doctrines  taught  by 
the  veteran  labourers  and  original  investigators  in  the  fields  of 
medical  experience  and  research,  the  names  of  those  of  whose 
writings  I  have  freely  and  largely  availed  myself  will  furnish  a 
sufficient  guarantee  that  the  matter  I  have  attempted  to  com- 
municate is  at  least  orthodox.  Much  valuable  material  I  have 
also  to  acknowledge  from  anonymous  contributors  to  the  pages 
of  the  Medical  Journals.  For  access  to  books  and  libraries  I  beg 
especially  to  express  my  thanks  to  Dr.  Sieveking,  Mr.  Martin, 
Sir  James  Clark,  Dr.  Steele,  and  to  the  Library  Committee  of 
the  Royal  College  of  Surgeons.  Lastly,  my  best  thanks  are  due 
to  Dr.  Steele,  Superintendent  of  Guy's  Hospital  Notwithstanding 
the  unceasing  demands  upon  his  time  which  the  onerous  duties 
of  his  office  entail  upon  him,  he  has  kindly  revised  the  sheets  as 
they  passed  through  the  press; — for  their  numerous  imperfections 
I  alone  must  bear  the  responsibility. 


London,  12th  October,  1857. 
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2  TOPICS  RELATIVE  TO  PATHOLOGY. 

Medicine  a*  an  Art  ought  to  be  founded  on  principles  and  facts  of 
universal,  or  at  least  of  extensive  applicability. 

A  consideration  of  the  different  topics  which  together  make 
up  the  Science  of  Medicine  suggests  a  division  of  the  subject 
into  the  following  departments,  namely: — (1.)  Physiology,  which 
embraces  the  study  of  the  healthy  functions  of  which  the  human 
body  is  the  seat  or  instrument;  (2.)  Pathology,  subdivided  into 
Sjwrtal  Patltology  and  General  Pathology,  which  together  embrace 
a  consideration  of  everything  relative  to  the  existence  and  nature 
of  diseases;  (3.)  Therapeutics,  which  expounds  the  various 
actions  of  remedies  upon  the  diseased  economy,  or  the  means 
by  which  Nature  may  be  aided  in  her  return  to  health;  (4.) 
Hygiknk,  which  embraces  a  consideration  of  the  means  of  pre- 
venting disoaso,  or,  in  other  words,  of  preserving  health. 

Physiology,  General  Pathology,  Therapeutics,  and  Hygiene  are 
somotimes  designated  indifferently  by  the  titles  of  the  "Institutes" 
tho  "Institutions?  or  the  "  Theory  of  Medicine.9* 

Those  departments  of  science  are  all  preliminary  subjects  of 
study,  and  constitute  a  necessary  and  appropriate  introduction  to 
tho  Practioo  of  Physic,  in  which  Special  Pathology  and  the  treat- 
ment of  social  diseases  are  the  leading  topics  of  consideration. 

Each  of  these  departments  has  grown  or  expanded  itself  into  a 
great  branch  of  science;  and  any  single  section  is  sufficient  of 
itself  to  occupy  the  lifetime  of  an  individual  in  working  out  and 
studying  it  in  detaiL  It  is  therefore  not  possible  for  the  human 
mind  to  embrace  all  of  these  departments  in  their  whole  extent 
or  relations  to  each  other;  and,  setting  aside  the  consideration  of 
theories  and  systems,  it  has  been  truly  observed,  "  that  no  man 
)H>s$es$es  all  the  pathological  knowledge  contained  in  the  records 
of  his  art"  (Chomkl);  and  it  is,  therefore,  far  less  possible  to 
embrace  in  any  single  treatise  a  view  of  the  Science  of  Medicine 
iu  all  of  these  departments. 

For  the  purpose  of  teaching  the  Science  of  Medicine  in  its 
application  to  practice*  its  elementary  principles,  as  developed 
in  the  departments  of  Pathology,  are  the  most  useful  guides  to 
the  student 
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permanent  form,  the  memory  of  facia  in  Pathology  as  they  occur. 
It  thus  eventually  furnishes  materials  upon  which  future  Patholo- 
gists and  Statists  will  build  a  comprehensive  and  definite  system 
of  scietititic  Medicine.     It  will  furnish  the  means  of  teaching  all 
that  18  necessarily  involved  in  our  notions  regarding  the  nature 
of  diseases.     The  descriptive  Pathology  so  arrived  at  consi< 
diseases  as  they  exist,   or  have  existed  in  man,  in  the  lower 
animals,  or  in  plants.     It  considers  the  conditions  under  which 
diseases  originate ;    it  considers   how  far  certain  conditions  are 
fulfilled  before  disease  establishes  itself;  and  it  aims  at  demon- 
strating how  far  such  conditions  are  inconsistent  or  incompatible 
with  the  maintenance  of  health,     Subsequently,  with  extended 
information,  descriptive  Pathology  may  undertake  to  assign  the 
conditions  which    give   rise    to   certain    diseases  rather  than 
others.     It  will  eventually  define  the  elements  necessary  to  estat 
lish,   to  originate,  or  to  constitute  particular  diseases ;  and  wit 
show  how  the  same  disease,  or  class  of  diseases,  may  assume 
various  forms,  but  in  all  of  which  definite  elements  are  recognil 
ftHe       Descriptive    Pathology   thus    aims  at    determining    ant 
describing  the  essential  clement*  of  a  disease.  "Jafii 

Pathology  assumes  that  we  know  what  a  disease  is — that  we 
know  the  effects  it  produces— that  we  know  the  conditions  neces- 
sary for  its  existence — that  we  know  its  relations  to  other 
diseases.  It  seeks  to  inquire  how  certain  conditions  or  circum- 
stances will  operate  in  bringing  about  disease.  It  seeks  to  deter- 
mine the  tendency  in  the  future  of  a  diseased  state  from  certain 
observed  facts  in  its  course,  or  iu  the  course  of  similar  diseases. 
Statistical  data  ;nv  thus  the  main  basis  of  its  operations,  (4.) 
Pathology  dictates  the  mo  rational  /ntctice.     It  is  in  I 

nature  of  the  science  of  Pathology  that  it  always  ought  to  be 
in  advance  of  our  certain  knowledge  regarding  the  treatment  of 
diseases.  It  is  the  basis  of  rational  medicine;  for  it  is  rational 
to  know  the  nature  of  a  disease,  in  order  (J.)  To  enable  us  to  pre- 
vent it;  [-.)  To  understand  the  principles  which  ought  to  guide 
us  in  the  management  of  it  Such  arc  the  main  divisions  which 
the  province  of  Pathology  embraces. 

It  is  intended,  however,  in   the  first  part  of   this   handbook 
merely  to  guide  the  student  to  notioe, — (I)  The  nature 

of  the  terms  -  Lift-,"   " //'  2      Mow  the  nature 

of  diseases  may  be  elucidated;  (3,)  The  nature  of  the  morbid 
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are  conditions  of  activity  and  of  mutual  adaptability  of  functions 
and  of  parts,  both  as  regards  body  and  mind,  which  are  necessary 
to  healthy  existence.  Our  notions  of  the  conditions  of  health 
have  thus  considerable  latitude.  Health  is  merely  a  name  we 
give  to  that  state  or  condition  in  which  a  person  exists  fully 
able,  without  suffering,  to  perform  all  the  duties  of  life.  Many 
degrees  of  this  state  are  therefore  at  first  sight  obvious,  from 
the  possession  of  a  feeble  existence  to  the  most  robust  condition 
of  the  body;  and  there  are  many  degrees  of  feebleness  and  deli- 
cacy of  health  which  we  cannot  say  are  due  either  to  disordered 
or  diseased  states  of  the  frame.  Our  notions  of  normal  life 
are  thus  so  extremely  indefinite  that  it  is  only  by  a  forced 
abstraction  the  normal  can  be  separated  from  the  abnormal. 
Hence  also  our  idea  of  disease  is  very  indefinite ;  it  cannot  be 
separated  by  any  well-defined  boundary  from  our  idea  of  normal 
life,  and  the  two  conditions  are  connected  by  a  kind  of  debatable 
border  land. 

When  we  regard,  therefore,  the  phenomena  of  the  living  state 
and  the  conditions  of  health,  we  can  readily  observe  when  and 

how  disease  is  but  a  deviation  fro&i  the  state  of  health 

> 

CONSISTING  FOR  THE  MOST  PART  IN  A  CHANGE  IN  THE  PROPER- 
TIES OR  STRUCTURE  OF  ANT  TISSUE  OR  ORGAN,  WHICH  RENDERS 
SUCH  TISSUE  OR  ORGAN  UNFIT  FOR  THE  PERFORMANCE  OF  ITS 
ACTIONS  OR  FUNCTIONS  ACCORDING  TO  THE  LAWS  OF  THE  HEALTHY 
FRAME. 

It  is  now.  a  received  pathological  doctrine  that  disease  does 
not  consist  in  any  single  state  or  special  existence,  but  is  the 
natural  expression  of  a  combination  of  phenomena,  arising  out  of 
impaired  function  or  altered  structure.  All  attempts,  therefore, 
to  define  disease  by  the  use  of  such  terms  as  "  derangement" 
"modification"  "alteration,"  "change"  from  the  pre-existent 
state  of  health,  show,  in  the  first  instance,  that  very  various  ideas 
are  attached  to  the  term  or  to  the  state;  and,  secondly,  that  these 
terms  point  to  a  nosological  division  into  structural  and  functional 
disease,  rather  than  to  a  state  common  to  all  forms  of  disease. 

A  definition  of  any  state  of  disease  ought  to  include  all  the 
circumstances,  whether  functional  or  organic,  which  constitute  the 
deviation  from  health ;  and  for  very  obvious  reasons  such  a  defini- 
tion can  only  be  approximatively  expressed. 


CHAPTER  V. 

OF  MORBID  PHENOMENA,  SYMPTOMS,  AND  SIGNS  OF  DISEASE. 

It  has  been  stated  that  only  by  a  mental  effort  is  the  student 
or  physician  able  to  convert  symptoms  into  signs  of  disease. 
Therefore  the  idea  associated  with  "sign"  is  of  a  much  more 
comprehensive  kind  than  that  which  is  connected  with  the  word 
"  symptom  ;"  the  former  implies  the  possession  of  more  extensive 
knowledge — a  knowledge  such  that  comparisons  may  be  insti- 
tuted amongst  the  symptoms  which  present  themselves.  Cer- 
tain symptoms  of  disease,  or  of  disordered  function,  are  thus 
recognized  to  be  peculiar,  characteristic,  or  significant  of  a 
particular  morbid  state.  A  symptom  is  thus  converted  into  a 
sign,  and  what  is  called  a  diagnosis  of  the  disease  is  made. 

Symptoms  and  signs  of  disease  derive  their  importance  from 
the  fact  that  they  are  capable  of  being  connected  with  lesions  of 
structure  or  disorders  of  function ;  and  both  of  these  conditions 
mutually  act  and  re-act  upon  each  other,  and  thus  they  greatly 
aggravate  the  expression  of  general  disease.  In  place  of  the  con- 
current exercise  of  function,  and  the  mutual  co-operation  of  parts 
in  a  state  of  health,  both  as  regards  mind  and  body,  we  have 
symptoms  of  disease  expressed  in  various  ways,  characteristic  of 
the  function  at  fault,  and  incompatible  with  the  normal  existence 
of  the  part  or  organ  affected,  or  of  the  body  generally.  From  such 
phenomena  the  physician  makes  up  his  mind, — (1.)  As  to  whether 
or  not  disease  exists.  (2.)  How  far  the  condition  of  the  patient  is 
removed  from  the  state  of  health  usual  to  him.  (3.)  As  to  the 
nature  of  the  disease,  and  how  it  is  distinguished  from  other 
ailments,  or  in  what  respects  it  may  differ  from  the  same  ailment 
in  other  people  in  similar  circumstances.  Thus  a  diagnosis  is 
made  by  the  art  of  converting  symptoms  into  signs  of  disease. 

But  the  physician  at  the  same  time  generally  carries  his 
mental  exertion  a  little  further.  He  tries  to  arrive  at  a  just 
estimate  of  the  probable  result  or  event  of  the  malady,  and 
so  makes  up  his  mind, — (4.)  As  to  whether  the  illness  will 
terminate  in  the  death  of  the  patient,  in  permanent  organic 
mischief  of  greater  or  less  extent,  in  persistent  impairment  of 
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•to  what  are  the  essential  data  to  be  obtained  and  recorded  in 
case-taking;  and  although,  as  Dr.  A  eland  justly  remarks,  a  skilful 
practitioner  can  learn  the  truth  of  most  cases  in  any  order,  or  in 
no  order,  yet  it  is  highly  desirable  that  a  regular  order  should  be 
followed  by  learners ;  and  all  cases  observed  by  the  student  should 
be  methodically  entered  in  a  note-book  for  the  purpose.  This 
habit  will  thus  eventually  become  a  necessity,  and  will  be  found 
most  useful  in  after-life,  and  especially  in  consulting  practice. 

The  following  works  are  recommended  for  study,  and  as  guides 
for  acquiring  the  best  methods  of  observing  and  recording  cases: 
— (1.)  A  Manual  of  Medical  Diagnosis,  by  A.  W.  Barclay,  M.D. ; 
(2.)  A  Handbook  of  Hospital  Practice;  or,  an  Introduction  to  the 
Practical  Study  of  Medicine  at  the  Bedside,  by  Robert  D.  Lyons, 
M.B.,  Professor  of  Medicine  in  the  Catholic  University  of  Ireland; 
(3.)  An  Introduction  to  Clinical  Medicine,  by  John  Hughes 
Bennett,  M.D.,  senior  Professor  of  Clinical  Medicine  in  the 
University  of  Edinburgh ;  (4.)  "  Suggestions  for  taking  Cases," 
by  Dr.  Beale,  Archives  of  Medicine,  vol.  iil,  p.  47. 


CHAPTER  VI. 

MORBID  ANATOMY  AND  PATHOLOGICAL  HISTOLOGY:  THE  SPECIAL 
MEANS  AND  INSTRUMENTS  BY  WHICH  THE  NATURE  OF  DISEASES 
MAY  BE  INVESTIGATED. 

Morbid  or,  as  it  is  also  sometimes  called,  Pathological  Anatomy 
is  that  department  of  medical  science  which  treats  of  the  changes 
produced  by  disease  in  the  solids  and  fluids  of  the  body;  while 
Morbid  or  Pathological  Histology  treats  of  the  orisrin, 
development,  growth,  and  decay  of  the  new  products  or  new 
formations  which  are  the  elementary  constituents  of  structural 
or  organic  lesions.  The  anatomy  of  diseased  parts  stands  in 
the  same  relation  to  the  development  of  morbid  phenomena  and 
conditions  of  disease  that  the  anatomy  of  healthy  structures  and 
the  histology  of  the  textures  do  to  the  natural  functions  and 
process  of  development,  growth,  and  nutrition  in  the  healthy 
body. 
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youthful  student  to  the  noblest  exertions  of  his  intellect,  as 
he  cannot  fail,  with  extensive  study,  to  see  before  him,  and  on 
every  side,  much  unlaboured  but  productive  soil  Such  a  retro- 
spect will  at  the  same  time  have  the  effect  of  placing  in  a 
prominent  aspect  the  varied  influences  which  morbid  anatomy 
bas  had  on  the  science  of  Medicine,  the  conditions  under 
which  it  has  flourished,  and  the  legitimate  objects  of  its  investi- 
gations. 

The  art  of  printing  had  not  been  long  invented  when  books 
on  morbid  anatomy  began  to  issue  from  the  press ;  and  although 
the  early  period  of  the  fifteenth  century  has  left  little  enduring 
literature  of  any  kind  (but  has  been  mainly  distinguished  by  the 
number  of  colleges  then  founded),  yet  about  this  time  patho- 
logical anatomy  in  the  medical  school  of  Florence  shows  the 
earliest  evidences  of  an  existence. 

The  facilities  for  study  which  the  art  of  printing  introduced 
soon  stirred  up  ardent  students;  and  the  sixteenth  and  seven- 
teenth centuries  produced  much  that  will  ever  remain  famous 
in  the  annals  of  medical  science.  Eustachius,  Tulpius,  Ruysch, 
Harvey,  Malpighii,  and  Leuwenhoeck  are  names  familiar  as 
household  words  to  the  student  of  medicine.  The  earlier  at- 
tempts of  this  period  to  form  a  system  of  pathological  anatomy 
is  characterized  by  abortive  endeavours  to  explain  all  results 
upon  some  exclusive  and  general  principle.  A  spirit  of  specu- 
lation marks  the  character  of  the  age.  The  men  of  that  time 
had  observed  but  few  facts ;  and  on  these  facts  they  pre- 
ferred to  speculate  and  dogmatize,  rather  than  prosecute  the 
further  interpretation  of  nature,  or  record  more  observations. 
Accordingly,  theories  in  abundance  successively  led  captive  the 
minds  of  the  medical  world,  and,  disappearing  one  after  the  other, 
demonstrated  the  unstable  nature  on  which  the  science  of  Medicine 
had  been  placed  The  leader  of  each  sect  founded  his  so-called 
school  or  system,  all  of  them  distinguished  by  a  due  amount  of 
arrogance  and  contempt  for  predecessors  and  contemporaries — a 
feeling  unhappily  not  yet  quite  extinct  The  "  vital  agency,11  the 
u  influence  of  the  humors"  and  of  the  "solid  organs,"  have  each 
been  considered  by  turns  as  the  only  orthodox  belief ;  and  each 
has  had  their  school  and  sect  respectively  designated  as  the  Vital- 
ists,  the  Humoralists,  and  the  Solidists*  The  theories  of  Galen,  of 
Paracelsus,  and  others,  have  all  been  famous  in  their  time,  but  are 
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amongst  the  ■  Great  ones  of  the  Past/*  emphatically  recorded  the 
ol  iservation  more  than  fifteen  years  ago,  that  "  here  the  sin 
most  glorious  triumphs  of  medical  science  are  achieving,  and  are 
to  be  achieved/'  He  himself  lived  to  see  great  and  good  results; 
to  see  improvements  in  social  and  sanitary  matters  which  continue 
to  be  realized,  and  whose  rapid  progress  is  characteristic  of  the 
present  period  Within  the  last  half- cen  tmy  lam  I -draining  and 
towi  ng  have  ripened  into  sciences.    From  rude  beginnings, 

gnfflcmt  in  extent,  ami  often  injurious  in  the  first  instance, 
tin  <ttc   sewering   of  towns  and   draining  of  land    1 

become  of  tbe  first  importance.  Land  has  thus,  in  not  a  few 
instances,  doubled  its  value.  Town -sewering,  with  other  social 
regulations,  have  contributed  to  prolong  human  life  from  5  to 
50  per  cent,  as  compared  with  previous  rates  in  the  same  district 
Agues  and  typhoid  fevers  are  reduced  in  the  frequency  of  their 
Qccurrei!  tee  1840  an  annual  mortality  in  English  towns  of 

44  in  1,000  has  been  reduced  to  27;  an  annual  mortality  of  30  has 
been  reduced  U>  20,  and  even  m  low  as  13.  Not  less  remark- 
able reductions  have  taken  place  in  the  mortality  and  loss  of 
strength  in  the  army  and  navy;  so  that  generally  it  may  he  said 
that  human  life  has  now  more  value  in  England  than  in  any  other 
country  in  the  world — a  result  entirely  due  to  better  sanitary 
arrangements  (Rawlinson  "  On  Sewering  of  Towns,"  Soc.  of  j  l 
Jour  rat  f,  vol    x ,,  p.  276). 

Tin  political  economist  cannot  now,  therefore*  regard  Medicine 
in  any  other  light  than  as  a  productive  art;  and  the  labours  of 
the   physician,  whether  in  civil  or  in  military  unot  be 

<h:*\  ii*  unproductive  labour. 

But  the  science  of  Physiology  (on  which  much  of  our  sanitary 
improvements  are  based)  has  immeasurably  outstripped  the 
science  of  Pathology  in  the  comprehensiveness  of  its  views  and 
in  the  value  of  its  results;  while  Pathology,  in  its  turn  again, 
has  always  been,  and  ought  to  be,  in  advance  of  Therapeutics, 
The  best  physiologists  have  distinctly  recognized  that  the 
basis  of  their  science  must  include  not  only  a  knowledge  of 
animals  below  man,  but  a  knowledge  of  the  entire  vegetable 
kingdom.  Without  such  an  extensive  survey  of  the  wl 
realm  of  organic  nature,  we  cannot  possibly  understand  bnman 
physiology,  and  Ux  niparotive   physiology.      Tlie   sci« 

of  Pathology,  therefore  (whose  aim  is  to  expound  the  nature  of 
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methods  of  research  of  modern  times,  important  truths  may  be 
sifted  from  the  errors  and  theories  with  which  they  are  mixed 
up  in  the  ancient  chronicles  of  medical  science;  and  when  we 
get  analogous  conditions  of  disease  with  which  the  phenomena 
described  by  the  ancients  may  be  compared, u  not  a  few  of 
apparently  modern  beliefs  are  daily  found  to  have  a  tij 
honoured  reputation  unappreciated  before." 

The  chemist  and  the  htstologist  now  combine  their  rosea  I 
and  work  hand  in  hand ;  and  we  regard  them  as  the  most  inqui- 
sitive anatomists  of  the  time.     They  lend  assistance  of  the 
important  kind  in  working  out  the  foundation  of  our  knowl 
regarding  the  nature  of  diseases,  the  details  of  which  can  only 
be  made  more  certain  and  perfect  by  taking  advantage  of  every 
kind    of  tic   knowledge   which   can   be    brought   to   bear 

upon  medical  research,  and  more  especially, — (L)  By  physical  aids 
to   the  senses,  extending  our   means  for  the   actual   inspection 
and  appreciation  of  phenomena.     The  use  of  the  stethoscope,  of 
the  microscope,  thermometer,  ophthalmoscope,  laryngoscope, 
eula  of  various  kinds,  aided  by  a  careful  study  of  the  writings 

at   labours  of  the  men  who   have   more    particularly  de\ 
their  attention  to  observations  by  such  means,  may  h* 
m  examples  (Laennec,  Lours,  Walsue,  Stokes,  Hope,  Bennett, 

QtTEKKTT,     VlRCHOW,      WfJNDERLICH,      TraUBE,      VOGEL,      ECALE, 

Grakfk,  Czhrmak,  and  others),  (2.)  By  the  knowledge  (grad- 
ually being  made  more  extensive)  of  the  textures,  organs,  and 
functions  of  the  body,  whose  normal  exercise  constitutes  a 
healthy  existence  (Longet,  Mitller,  Sharpey,  Valentin,  Allen 
Thomson,  Carpenter,  Kirkes,  Paget,  Kolmkeh).  (3.)  By  an 
intimate  knowledge  of  the  normal  development  of  the  human 
textures,  as  well  a»  those  of  plants  and  animate  from  the 
fecundated  oymn  (Oischoff,  Costa,  Allen  Thomson,  Huxley, 
Nkwport,  and  KoLLlKER).     (4.)  Besides  these  kinds  <  I  iga- 

tions,  the  science  of  practical  medicine  has  been,  and  is  being, 
advanced    by    operations    and    experiments    upon    the   internal 
ins  nf  living  animals,  opprobriously  term*  ma*     At 

Home  of  our  great  schools  of  medicine  such  investigations  are 
now  being   actively  but  judiciously  (ted  and  taught;   as 

hy  Bernard  in  Paris,  Dra  G*  Harley,  Brown- Sequard,  and  P;< 
in  London. 

Successful  inquiries  into  Pathology,  or  the  nature  of 


18 


TOPICS    RELATIVE   TO    PATHOLOGY. 


tinctiua  of  tissues  was  made  to  illustrate  the  nature  of  dtsease- 

Oli lien's  descriptions  of  diseases  are  descriptions  of  groups  of 
phenomena  which  comprise  complex  morbid  suites. 

The  written  labours  of  the  Hunters  form  but  a  small  part  of  the 
memorials  of  what  they  did  to  elucidate  the  nature  of  diseases, 
■lid  it  is  only  those  who  have  had  the  opportunity  of  carefully 
examining  their  museums,  preserved  in  London  and  in  Glasgow, 
that  are  able  to  form  any  conception  of  the  comprehensive  nature 
of  their  labours,  or  to  assign  to  them  a  proper  place  among  those 
who  have  successfully  advanced  the  science  of  Medicine.  1 
hold  a  position  at  least  one  hundred  years  in  advance  of  the 
age  in  which  they  lived.  Bichat,  Cullen,  and  the  Hunters,  in 
their  respective  countries,  have  thus  reciprocally  influenced  and 
advanced  the  progress  of  our  knowledge  regarding  the  nature  of 
diseases.  And  although  it  was  reserved  for  Bichat  to  complete  a 
more  perfect  system  of  general  anatomy,  it  must  not  be  forgotten 
that  Dfc  Cannichael  Smith,  in  1790,  applied  his  knowledge  of 
textural  anatomy  to  elucidate  the  nature  of  disease-processes ; 
and  that  Pinel,  after  him,  in  his  Nowgraphie  Pkilceophiqus,  made 
the  distinction  between  the  membranous  and  other  animal  struc- 
tures thu  foundation  of  his  pathology.  The  classic  work  of  Baillie 
[his  Morbid  Anatomy),  published  in  1793,  closed  the  labours  of 
the  past  century 

If  now  we  look  to  the  tendency  of  the  studies  and  researches 
of  those  men  just  named,  including  Bichat,  we  shall  find  the  truth 

•  I unity  being  more  fully  appreciated,  that  it  was  necessar 
study  alterations  of  structure  so  ns  to  connect  morbid  changes 
with  the  symptoms  of  diseases  during  life,  and  with  the  opera- 
tions of  ascertained  causes  of  morbid  action.  The  nature  of  the 
morbid  chuuges  were  now  observed  to  be  more  apparent  in  the 
progress  of  external  diseases ;  and  therefore  surgical  experience 
was  brought  to  bear  upon  the  elucidation  o(  internal  disease- 
processes. 

Ill  us  the  progress  of  Morbid  Anatomy  is  in  a  great  measure, 
a  reoofd  "t"  the  history  of  Medicine  ;  sad  wt  *2tn  trace  the  science 
of  special  Diorfaid  anatomy,  giving  a  character  to  the  various 
systems  of  ling  art  which  have  prevailed  from  time  to 

tisn& 

,    All  the  writers  up  to  the  time  of  Bichat,  Laonnec,  and  Aber- 
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Tested  by  extensive  clinical  observations,  tbe  character  of  the 
lent   period   in   the  history  of  Practical   Medicine  is  one  of 
pnv  s  well  as  of  progress,  marked  by  a  close  id  due 

examination  of  past  generalization  and  classification  of  facts* 
however  remotely  connected,  which  illustrate  the  nature  of 
diseases  and  their  treatment. 

Side  by  side,  since  1816  and  1819,  the  microscope  and  tbt 
stethoscope,  under  the  influence  of  such  men,  have  advanced  our 
knowledge  of  the  nature  of  diseases  with  a  regular  and  accelerated 
velocity ;  but  they  have  only  done  so  as  assistants  and  in  subor- 
dination to  laws  and  facts  whose  knowledge  we  have  acquired 
by  a  close  observation  of  general  symptoms,  of  winch  such 
instruments  have  never  been  intended  to  take  precedence. 
They  have  never  accomplished,  nor  can  they  ever  accomplish, 
useful  practical  results,  to  the  exclusion  of  such  other  methods 
of  observation  as  have  just  been  noticed.  We  are  not  to  con- 
found ralait'r  smallness  with  altsoh.de  simplicity,  and  that 
because  a  simple  organic  cell  is  a  small  object — because  we  can 
see  around  it,  through  it.  and  on  every  side  of  it — the  functions 
and  conditions  of  its  existence  are  less  complex  or  less  obscure 
on  that  account  than  are  those  of  a  more  complex  organ,  or  the 
functions  of  a  living  body. 

We  are  not  to  suppose  that  because  the  stethoscope  enables 
us  to  detect  a  mitral  murmur,  or  a  crepitation  in  a  lung,  we  are 
justified  at  once  in  adopting  one,  and  only  one,  method  of  treat- 
ment It  is  this  exclusive  use  of  instruments,  to  the  disregard 
of  general  symptoms  and  signs  of  disease,  derived  from  <  ; 
observation  and  knowledge  of  the  living  functions,  which  U 
to  the  repudiation  of  the  use  of  such  instruments  by  the  sagacious 
and  experienced  physician,  who  sees  the  numerous  errors  not 
unfrcquently  committed  by  bis  younger  brethren,  who  trust  too 
exclusively  to  these  instruments  in  the  diagnosis  of  disease. 

Like  the  stethoscope,  tbe  microscope  has  been  unjustly  and 
unnecessarily  burdened  with  labour,  and  has  been  equally  un- 
justly blamed,  and  brought  into  unmerited  discredit,  when  it  has 
failed  to  elucidate  the  nature  or  even  presence  of  a  morbid  state, 
the  existence  of  which  could  not  be  doubted,  but  which  the  sense 
of  sight  could  not  appreciate,  even  when  presented  in  small 
quantities  greatly  magnified.  In  such  instances  the  microscope 
has  been  applied  to  uses  which  it  is  not  the  nature  or  province 
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is  with  the  ophthalmoscope,  specula,  and  all  other  more  or  less 
exact  physical  aids  to  diagnosis.  Let  them  be  in  constant  and 
appropriate  use,  but  the  results  must  always  be  taken  and  com* 
pared  in  connection  with  other  general  symptoms  of  disease, 

In  nil  the  temperate  regions  of  the  world,  histology,  as  applied 
to  morbid  products,  has  been  cultivated,  and  has  advanced  our 
knowledge  regarding  disease  ever  since  1838.  In  warmer  lati- 
tudes our  knowledge  of  practical  Medicine  has  been  advanced  by 
extensive  observations  on  physical  climate,  medical  topography, 
and  by  organic  chemical  analysis  applied  to  obtain  therapeutic 
agents  from  the  vegetable  world  Those  may  be  said  to  be  the 
characteristics  of  the  researches  of  our  own  country,  Germany, 
France,  and  America,  as  contrasted  with  the  nature  of  the 
observations  mostly  prosecuted  in  India, 

No  exclusive  doctrine  will  now  stand  the  test  of  well-dir> 
pathological  inquiry,  the  main  object  of  which  is  to  connect 
all  organic  changes  (lesions)  and  functional  derangements  with 
their  symptoms  and  causes,  with  the  view  of  applying  rational 
remedies  and  prophylactics,  The  too  exclusive  study  of  pure 
organic  pathology  and  morbid  anatomy  leads  to  no  distinction 
l>etween  the  signs  and  causes  of  disease;  and  the  obvious 
tendency  of  such  exclusive  study  is  to  exaggerate  the  im- 
portance of  the  principles  it  may  establish,  to  hold  out  mi 
hopes  of  cure,  and  to  undervalue  the  power  of  remedies  and 
remedial  measures.  To  obviate  this  tendency  it  is  necessary 
to  have  recourse  to  inductive  reasoning,  so  as  to  connect  all 
the  morbid  changes  seen  or  appreciated  after  death  with  the 
signs  and  symptoms  of  disease  observed  during  life.  Thus 
it  is  that  links  in  the  chain  of  disease-processes  which,  from 
a  one-sided  or  exclusive  view,  appear  isolated  and  localized,  are 
really  found  to  be  connected  with  each  other*  It  may  be,  also, 
that  they  are  connected  with  a  long  but  intelligible  series  of 
processes  developed  during  life  through  the  metamorphosis  of 
tissue,  and  going  on  in  apparent  health,  or  in  an  obviously 
morbid  exercise  of  function.  The  constitutional  origin  of  many 
local  diseases,  otherwise  inexplicable,  then  becomes  apparent 

Among  the  more  eminent  cxponeiitt  of  this  rational  school  of 
pathology,  who  at  an  early  period  in  this  country  discerned 
and  appreciated  such  doctrines,  we  find  the  names  of  Allen, 
Golding  Bird,  Sifi  Robert  Carswell,  Gregory,  Hope,  Hodu- 
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bn,  Mabseall  Hall,  Pbout,  William  Stark,  John  Thomson, 
Tweedy  Todd,  and  many  others,  who,  although  now  no  more, 
have  left  behind  them   imperishable  evidence  of  their  labours. 
The  younger  pathologists  of  the  present  day,  whose  name  is 
Legim,  follow  in  the  footsteps  of  these  men,  extending  the  fields 
of  observation  and  the  boundaries  of  the  science  of  medicine. 
By  them  the  importance  of  morbid  anatomy  is  sufficiently  appre- 
ckied,  and  its  province  distinctly  defined  and  limited  as  follows, 
namely: — (1.)  To  detect  the  changes  which  have  taken  place 
daring  the  coarse  of  diseases  in  the  structure  of  tissues  and  organs 
of  the  body;  (2.)  To  demonstrate  the  exact  seat  of  local  altera- 
tions established  daring  the  progress  of  disease. 

Hie  investigation  and  elucidation  of  the  nature,  course,  and 
causes  of  those  changes,  constitute  the  prominent  objects  of  the 
science  of  pathology.  By  the  aid  of  morbid  anatomy  and  clinical 
observation  during  life,  pathology  seeks  to  establish  the  relations 
of  the  changes  which  lead  to  the  lesions,  and  so  to  connect  the 
general  progress  of  disease  with  its  symptoms  and  signs. 

Morbid  Anatomy  goes  beyond  its  province  when  it  attempts  to 
point  oat  the  nature  of  the  proximate  cause  of  disease.  It  is 
only  by  the  application  of  inductive  reasoning  that  the  con- 
nections of  causes  and  morbid  effects  can  be  shown,  and  such 
constitutes  the  main  object,  and  is  the  highest  aim  of  the  science 
of  Pathology. 

The  morbid  anatomist  finds  a  lesion  or  change  for  what  ought 
to  be  the  natural  structure,  appearance,  or  condition  of  a  part. 
The  pathologist  seeks  to  connect  such  lesions  with  signs  and 
symptoms  during  life,  that  the  practical  physician  may  suggest 
a  remedy  to  the  disease,  and  that  the  nosologist  may  give  it  a 
name,  4ifftir»g"i«hii*g  characters,  and  a  place  in  his  classification. 
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HE  ELEMENTARY  CONSTITUENTS  OF  LESIONS  AS  SHOWN   BY 
MORBID  ANATOMY  AND  OTHER  MEANS  OF  RESEARCH, 


Where  the  material  effects  of  disease  can  be  rendered  obv 
they  are  found  to  consist  for  the  moat  part  of, — 

1+  Morphological  changes  in  the  elementary  textures  of  tin.* 
body  generally,  and  altered  conditions  of  the  fiui» 

2.  The  pruflonce  of  new  formations  foreign  to  tbe  normal  condi- 
tion of  an  organ  or  system  of  organs, 

3,  Change  in  the  position  or  form  of  some  of  the  organs  or  parte 
of  organs, 

4  Deposits  in  or  around  the  elementary  parts  of  tissues,  or 
changes  of  a  degenerative  or  retrograde  kind  in  them. 

The  object  of  prosecuting  the  anatomy  of  disease  is,  there! 
in  the  first  instance,  to  institute  a  comparison  between  the  known 
appearances  or  standard    of  health    and  an  altered  state  of  the 
parts,     Such  a  comparison  is,  in  the  first  instance,  founded  on  an 
intimate  knowledge  of  the  doctrines  stated  at  page  4 

Means  and  Instruments  of  Research. — To  institute  in\  tons 

Mich  as  those  indicated  at  page  10,  advantage  must  be  taken  of 
almost  every  branch  of  human  knowledge.  The  methods  of 
carrying  on  pathological  research  are  therefore  very  varied,  but 
may  be  shortly  enumerated  under  the  following  heads: — 

1.  The  opening  of  dead  bodies,  to  ascertain  the  condition   of 
their  organs  and  tissues  in  all  that  relates  to  their  structured 
chemical,  and  physical  properties  (Rokitansky,  Hash,  Virchowj. 

2.  Application  of  various  instruments,  such  as  the  microscope, 
and  of  means  to  ascertain  the  absolute  and  specific  weight  of 
organs  or  parts,  the  relations,  size,  form,  and  colours  of  structures, 
and  the  like  {Quekett,  Bennett,  Beale,  Peacock,  Both), 

3.  Application  of  chemical  investigations  to  the  diseased  pro- 
ducts  (Vogel,  Simon,  Day,  Lebkrt,  Gluof;  Beale,  Gakrod, 

kistison,  Parkes,  Vmciiow,  EfeEBXOHB,  Uaikdner), 

4.  Application  of  statistics  to  determine  various  points  of 
interest  in  reference  to  the  nature,  course,  and  complications  of 
diseases  (Wit  Farh,  Guy). 
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practice  of  the  healing  art  In  the  worda  of  Cruveilhier,  he  will 
during  his  lifetime,  "  see  many  patients,  but  few  diseases/'  Such 
a  practitioner  is  not  to  be  trusted 


Various  Forms  of  the  Constituent  Elements  of  XHsecue* 

The  histologlst  has  now  clearly  ascertained  the  various  simple 
organic  forma  which  compose  the  textures  in  their  normal  state, 
and  the  mode  in  which  these  textures  are  arranged  and  combine* I 
so  as  to  form  the  organs  and  systems  which  carry  on  the  healthy 
functions  of  the  body.  The  pathologist  has  made  out  (although 
with  less  completeness),  by  the  methods  of  observation  and  ex- 
periment already  indicated,  the  various  simple  organic  forms 
which  constitute  the  elements  of  those  material  changes  whose 
phenomena  of  growth,  decay,  and  varied  change  are  associated 
with  the  manifestations  of  disease.  By  classifying  and  arranging 
these  forms  we  obtain  more  clear  ideas  of  lesions;  and  we  ascertain 
that  the  material  morbid  processes  follow,  in  their  development,  a 
very  definite  order  of  change,  not  yet  in  all  cases  determined  with 
absolute  certainty. 

An  anatomical  investigation  of  morbid  parts,  conducted  with 
the  aid  of  the  microscope  and  other  instruments  of  research,  shown 
that  the  material  oi'  which  their  substance  is  made  up  is  of  vety 
various  structure,  sometimes  combined  in  forms  of  one  kind 
throughout,  and  sometimes  varied  by  the  development  and  com- 
bination of  many  elementary  forms,  more  or  less  solid,  soft,  or 
fluid 

An  analysis  of  the  morbid  material,  carried  as  far  as  scientific 
means  at  present  enable  us,  shows  that  the  elementary  conditions 
in  which  morbid  products  are  found  may  be  described  as  fol- 
lows : — 

1 .  Fluid  matter  and  hyaline  substance,  more  or  less  soft. 

2.  Simple  elementary  forms  of  the  nature  of  deposits,  some- 
times of  a  mineral  or  inorganic  character ;  A  g*t  (a.)  amorphous 
granules  ;  (&*)  crystal  line  structures  in  a  granular  state. 

3.  Simple,  but  organized  products  capable  of  growth  ;  i  g.w  (a.) 
granules ;  (&,)  compound  corpuscles  ;  (c.)  simple  cells ;  (d.)  fibres,  , 

The   various  appearances   and   conditions  which  these  simple 

us  may  assume   in  disease,  as  well  as  the   functional   states 

with  which   they  are  frequently  associated,  lead  to  a  further 
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a.  Lymph  of  small-pox  and  cow-pox. 

6.  Matter  of  glanders,  of  malignant  pustule,  and  of  the  plague. 

c.  Fluid  of  infecting  chancre,  and  of  some  forms  of  secondary 
syphilitic  lesions. 

d.  Material  of  tubercle  and  scrofula.  (1) 
6.  Material  of  cancer. 

/.  The  growth  in  Peyer's  glands  during  typhoid  fever. 
g.  The  growth  in  Peyer's  glands  in  cases  of  cholera. 
h.  Melanotic  or  pigmentary  germs. 

IV.  Material  of  a  complex  kind. 

a.  Media  of  repair  and  reproduction  of  injured  or  lost  parts — 
substance  of  granulations  and  cicatrices. 
6.  Hypertrophy  of  parts. 

m  ( innocent. 

c.  Tumors,     ] 

(malignant. 

d.  Concretions. 

V.  Parasitic  Formations. 

B. — Complex  Vital  Processes  whose  Phenomena,  more  or 

LESS  COMBINED,  CONSTITUTE  DISEASE. 

1.  Fever — the  febrile  state — Pyrexia. 

2.  Inflammation. 

3.  Irritation. 

4.  Congestion. 

5.  Depression. 

6.  Atrophy. 

7.  Degeneration. 

Such  a  classification  as  the  above  is  merely  intended  to  bring 
before  the  student  at  a  glance  the  variety  of  morbid  material 
which  is  concerned  in  the  expression  of  many  of  those  phenomena 
seen  in  the  course  of  disease,  the  distinctions  made  being  mainly 
based  on  structural  analysis. 

While  it  is  more  properly  the  province  of  the  anatomist  to 
describe  the  morbid  elementary  products,  it  is  the  complex 

VITAL   PROCESSES,  WHOSE   PHENOMENA,  MORE   OR  LESS    COMBINED, 

constitute  disease,  with  which  the  Physician  has  more  imme- 
diately to  deal;  and  some  of  these  complex  states  especially 
require  notice  here;  namely,  Fever  and  Inflammation,  and  some 
forms  of  Degeneration. 
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coloured  urine  "  are  phenomena  common  to  many  diseases ;  ant 
when  they  are  present  it  is  said  that  the  patient  is  feverish,  or 
suffers  from  fever  or  pyrexia.  There  are  some  diseases  in  which 
such  symptoms  constitute  the  prominent,  and  almost  the  only 
appreciable  phenomena,  and  which  run  a  more  or  less  detfnit 
course,  without  the  necessary  development  of  any  constant  lc 
lesion.  Such  diseases  have  been  emphatically  termed  "  fevers/'  or 
sometimes  specific,  primary,  or  idiopa  t>rs.     When  diseases 

marked  by  local  lesions — such,  for  instance,  as  the  local  inflam- 
mations— are  attended  by  the  symptoms  just  stated,  then  the 
pyrexia,  fever,  or  feverish  symptoms  which  attend  them,  are  said 
to  be  second  try  or  symptomatic;  and  the  physician  is  accustomed, 
when  he  deals  with  such  cases,  to  abstract  the  symptoms  of  fever 
from  tht?  other  symptoms  proper  to  the  special  affection.  In  other 
words,  he  prOQCribofl  for,  and  tries  to  cure  the  special  affection, 
and  not  the  femr,  because  he  knows  that  when  he  has  subdued 
the  local  disease  the  fever  will  subside.  Not  so,  however,  with  the 
fever  of  a  specific  disease  like  small-pox,  typhtts,  or  typhoid  fever; 
the  physician  cannot  cure  such  a  fever ;  but  he  may  guide  its 
course,  by  judicious  management,  as  an  experienced  pilot  may 
guide  a  ship  and  preserve  it  through  a  storm. 

J t  is  to  the  nature  of  fever  considered  in  its  abstract  relations 
that  the  attention  of  the  student  is  here  directed,  and  not  to  any 
particular  fever,  such  as  afjue,  typhu*  ur  the  like.     It  is  to 

fever  in  general  that  the  following  observations  apply.  It  is  to 
the  pyrexial  symptoms  which  are  common  to  many  diseases,  such 
as  to  SHUtU-jHMB,  em  measles,  typhus,  aguet  pn&v 

nephritis,  m  i,  and  which,  "  like  shadows  to  substance  fttfl 

nnmnniirj  to  the  very  existence  of  such  diseases,  but  yet  aiv 
per  8c,  any  one  of  these  diseases.*' 

Galen  denned  fever  as  a  preternatural  heat — "  Cator  prosier 
naturam"  Subsequently  many  other  additional  clauses  were 
added  to  this  definition,  such  as  *c quick  pulse/1  "turbid  urine," 
and  the  like;  but  still  the  improved  detinition  would  not  meet 
the  requirements  of  every  case ;  and  now  it  is  fully  recognized 
that  of  all  the  clauses  and  phrases  in  the  usual  definitions  of 
r,  "  preternatural  heat"  is  the  only  one  whose  accuracy  is 
linimpeachablft  In  all  cases,  therefore,  when-  fever  is  pres. 
there  are  two  points  to  be  determined;  namely, — (I.)  The  amount 
of  the  i  iral   Iteat  by  accurate    measurement  J    (2.)    The 
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The  phenomena  which  thus  call  for  special  investigation  are 
those  which  are  strictly  related  to  the  development  and  pro- 
gress of  the  febrile  state.  They  ought  to  be  determined  by 
clinical  observation  in  all  cases  of  disease  where  fever  may  be 
present  The  facts  to  be  ascertained  are  not  less  significant  of 
the  abatement,  subsidence,  or  *f  deftcvescmm"  of  the  febrile  state 
than  of  the  advent  of  local  lesions.    The  term  a  defer  g/*  in 

fever,  is  a  comparatively  new  one  in  English  pathology.  It  was 
first  used  by  Prafeaaor  Wunderlich,  and  subsequently  adopted  in 
this  country  by  Dr,  Parkes.  It  signifies  the  period  during  which 
the  temperature  of  the  fevered  body  is  declining  to  its  normal 
amount  from  that  intense  degree  of  heat  attained  in  the  state  of 
accession  of  the  febrile  phenomena.  This  **  defervescence  "  may  be 
sudden,  when  it  is  regarded  as  a  "  crisis;"  or  it  may  be  gradual, 
and  is  then  described  as  a  w  lysis  " — the  "  insensible  resolution  "  of 
the  older  authors;  or  it  may  be  partly  sudden  and  then  alow, 
when  it  may  be  described  as  " ivave-like"  with  gradual  and  some- 
times regular  alternations  of  high  and  low  temperature,  as  Dr. 
Parkes  was  the  first  to  point  out  (The  Composition  of  the  V 
in  Health  and  Disease,  p.  270), 

The  Usefulness  of  the  Thermometer  at  the  Bedside  in  the  Diagnosis 
of  Pyrexia. — One  hundred  and  ten  years  ago  (1754),  An  tun  ins 
de  Haen,  the  first  teacher  of  clinical  medicine  in  the  Hospital 
of  Vienna,  impressed  his  pupils  with  the  necessity  of  attending 
to  the  temperature  of  the  body  in  disease,  as  measured  by  a 
thermometer,  instead  of  being  judged  of  merely  by  the  hand. 
He  showed  that  even  in  the  cold  stage  of  ague,  with  the  teeth 
chattering  and  the  body  shivering,  the  temperature  of  the  blood  is 
rapidly  rising,  although  the  pallid  skin  may  really  be  colder  than 
usual — its  supply   of  blood   being   diminished   by   the   contrac* 

D  of  the  blood- vessels.     He  first  demonstrated  with  m 
OCOWracy  how  much  the  heat  of  the  body  is  augmented  under  the 
influence  of  the  febrile  state;  and  when  the  crude  appliances  and 
the  rough  instruments  of  a  hundred  year  compared  with 

the  delicacy  and  refinements  of*  the  instruments  of  precision0  of 
the  present  day,  it  may  be  of  interest  now  to  observe  how 
progress  of  knowledge  and  the  powers  of  modern  research  have 
not  suffered  the  valuable  pathological  lessons  t^ 
which  are  to  he  learned  from  the  clinical  use  of  the  thernionu 
as  De  Haen  taught  a  hundred  years  ago-     When  the  hand  of  the 
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of  mind  in  doubtful  cases.     (2.)  The  use  of  the  thermometer  to; 
elucidate  the  JJ  atural  HrsTOEY  of  alt  diseases  where  fever  is  present 

It  is  proposed,  therefore,  to  illustrate  this  subject  under  the 
following  four  heads : — 

L  The  Instruments,  Methods,  and  Practical  Rules  for  Observ- 
ing and  Recording  the   Tempetxiture  of  (lie  Human  Body 
dees  where  Fever  may  be  present 

Animal  heat  has  been  determined  in  two  ways;  namely,  either 
by  the  ordinary  mercurial  thermometer,  or  by  the  thermo-electric 
apparatus  The  latter  is  able  to  indicate  fractions  of  a  degree, 
and  in   this  respect  surpasses  the   powers  of  the   most  delicate 

airial  thermometers,     MM,  Becqucrel  and  Bresehet  emph 
such  an  apparatus  to  determine  the  temperature  of  internal  parts. 
The  apparatus  consisted  of  two  wires,  of  different  metals,  sold* 

ether,  and  having  their  free  ends  brought  into  communication 
with  a  thermo-electric  multiplier,  having  an  index  showing  lOths 
of  a  degree,  The  wires  being  passed  through  different  parts  of  the 
body  (like  a eu puncture  needles}  indicate  the  temperature  of  the 
tissues  at  the  point  of  contact  of  the  two  metals.  For  example — 
passing  the  wires  an  inch  and  a  half  into  the  calf  of  the  leg,  the 
tempera  tine  was  found  to  be  98*  Fahi\,  while  at  the  depth  of  a 
third  of  an  inch  it  was  only  94a  Fahx,  showing  some  cooling  of 
tlh  body  towards  the  surface  com  pored  with  the  interior,  The 
superficial  fascia  of  the  biceps  was  nearly  3a  Fahr*  lower  than  the 
temperature  of  the  muscle  itself  But  notwithstanding  the  greater 
delicacy  of  the  thermo'electric  apparatus,  a  sensitive  mercurial 
thermometer,  finely  graduated,  is  the  only  instrument  of  practical 
usefulness,  as yet,  for  ordinary  clinical  purposes  ; — and  for  obvious 
reasons, 

The  Germans,  who  have  been  mainly  instrumental  in  eluci- 
dating this  subject,  use  thermometers  which  are  graduated  to 
Reaumur's  or  Centigrade  scales — neither  of  which  are  in  general 
uuntry.'  These  thermometers  are  cheap,  and  some- 
what fragile,  often  differing  also  very  much  from  each  other. 
If  German  thermometers  are  used,  it  is  therefore  necessary  to 
pare  the  thermometer  used  with  a  standard  one,  and  note 
the  differences  between  every  degree.  A  thermometer  is  bad, 
and  all  but  useless,  if  the  differences  between  various  degrees 
am  unequal,  but  is  quite  serviceable  if  the   same  sum   is  to 

*  Mr.  Griffin,  of  119  Bunbill  Row,  has  been  Me  to  import  very  good  thermo- 
meters from  Germany,  graduated  in  Fahrenheit  scale. 


36 


TOPICS   RELATIVE   TO  PATHOLOGY. 


requires  special  care.     The  instrument  must  be  retained  in  siiu  during  i 
period  of  not  less  than  tfiree  minutes;  and  the  height  of  the  mercury  in 
the  graduated  stem  must  be  read  while  the  tfiemiometer  is  still  undis- 
turbed in  the  axilla*  care  being  taken  that  the  axis  of  vision  falls  perpen- 
dicularly on  the  column  of  mercury  in  the  tube. 

IL  The  Straight  Thermometer^  Fig,  B. — 1.  Its  index  must  be  set  be/on 
commencing  to  take  an  observation, 

[N,B» — The  index  is  the  bib  of  mercury  detached  from  the  column  in 

STBM  OF  TBK  INSTRUMENT.] 

%  TLis  index  is  to  be  set  by  bringing  the  bit  of  detached  mercury 
down  into  the  clear  part  of  the  stem,  juat  below  the  lines  which  indicate 
the  degrees.  This  is  done  by  taking  the  bulb  and  stem  of  the  in 
ment  firmly  iu  the  band,  and  then  by  a  single  rapid  swing  of  the  arm 
the  index  will  come  down  the  stem ;  and  this  swing  of  the  arm  must 
be  repeated  till  the  top  of  the  index  is  at  least  below  the  lines  w] 
indicate  the  degrees. 

3.  After  the  index  has  thus  been  set,  the  bulb  of  the  instrument 
may  then  be  applied  to  the  axilla,  the  surface  of  the  belly,  or  between 
the  thighs,  or  any  part  which  is  completely  covered  ;  and  being  retained 
in  close  apposition  (by  strapping,  if  necessary)  with  the  surrounding 
soft  parts  for  any  length  of  time,  the  instrument  is  to  be  carefully  and 
gently  removed,  when  the  top  of  tfie  index— i  «,,  the  end  farthest  from 
the  bull* — will  denote  the  maximum  temperature  during  the  period  the 
instrument  has  been  in  perfect  contact  with  the  j>arts.  The  patient 
should  have  been  at  perfect  rest  in  bed  for  at  least  one  hour  before 
observations  on  temperature  are  made. 

ITT.  The  Observations  ought  to  be  continuous  daily,  and  regularly 
taken  at  the  same  hour  every  day,  throughout  the  whole  jieriod  of 
sickness.  The  most  useful  periods  for  observation  are — (1.)  Between 
7  and  9  o'clock  in  the  morning;  (2.)  At  noon;  {$.)  Betweeu  5  and 
7  o'clock  in  the  evening j  (4.)  At  midnight. 

TV*  In  all  observations  of  temperature  the  Pulse  and  the  Respirations 
should  be  noted  at  the  same  time. 

In  the  less  important  cases  the  physician  may  make  at  leaju; 
one  observation  daily  himself,  and  leave  the  others  to  the  friends 
of  the  patient  or  the  nurse,  if  cither  of  them  are  sufficiently 
intelligent  This  arrangement,  however,  is  only  justi6able  so 
long  m  the  observations  correspond  with  those  typical  of  the 
particular  disease,  and  so  long  as  they  are  in  harmony  with 
the  other  general  signs  of  its  course;  but  as  soon  as  notable 
ifttioM    from  those   conditions  are  observed,  the  physician 
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and  most  convenient  way  is  to  heat  the  Instrument  before  insert- 
ing it  into  the  patients  axilla,  just  as  the  surgeon  heats  the 
catheter  before  he  introduces  it  into  the  urethra.  This  may  be 
done  by  holding  the  thermometer  in  the  warm  hand,  or  into 
water  heated  to  a  temperature  of  nearly  30°  K.  —  iJ9'5c  Fuhr.: 
and,  after  the  instrument  is  properly  placed,  be  satisfied  if  two 
observations  at  intervals  of  one  to  ttoo  minutes  give  exactly  tfve 
same  remit 

The  rapidity  with  which  the  mercurial  column  rises  depends  on 
the  degree  of  temperature  present.  The  rapidity  of  the  rise  of 
temperature  ought  to  be  noted,  as  well  as  the  maximum  height 
If  the  temperature  be  above  the  normal  standard,  a  sensitive 
thermometer  will  indicate  that  fact  within  the  first  minute ;  and 
as  the  quickness  of  the  rising  depends  upon  the  existing  tempera- 
ture, the  physician  is  able,  after  some  experience  in  the  use  of  a 
particular  instrument,  to  form  an  approximative  judgment  of  the 
amount  of  rising  of  temperature  to  he  expected  in  any  partu-nlai 
case  from  the  slowness  or  rapidity  of  the  rise  of  the  mercury  after 
half  a  minute. 

II.  Fluctuations  of  Temperature  wUkin  the  Limits  of  Health  ; 
and  the  Co-relation  of  the  A  nimal  Heat  with  Hie  Pulse  and  tine 
.Respiration. 

Several  observers  in  Germany,  France,  England,  and  the  Tropies, 
have  now  determined  these  fluctuations  with  great  accuracy, 
so   that   ample  and  sufficient  data  are  ou   record  to  furnish  a 

ndard  for  comparison  in  cases  of  disease. 

With  reference  to  the  normal  range  of  temperature,  our 
most  trustworthy  information  is  mainly  due  to  Valentin  and 
Traube,  in  Germany;  to  Edwards,  Becquerel,  Breschet,  and 
Bernard,  in  France;  and  to  Dr.  John  Davy,  in  England  and  the 
Tropica 

All  of  them  agree  in  stating  that  the  ranges  of  temperature 
vary  in  different  parts  of  the  human  body;  but,  as  a  general 
practical  result,  it  is  equally  agreed  that  in  temperate  regions 
the  normal  temperature  at  completely  sheltered  parts  of  tlte 
surface  of  the  human  body  amounts  to  98-4°  Fahn,  or  a  few 
tenths  more  or  less;  and  a  rising  above  99"5*(  or  a  depression 
below  9T3°  Fahr.,  are  sure  signs  of  some  kind  of  disease,  if  the 
increase  or  depvesst07L  is  persistent 

Valentin  proved  by  many  experiments  that  all  warm-blooded 
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The  observations  of  Dr,  Davy  and  of  Edwards  have  shown 
that  tin:  amount  of  animal  heat  may  be  considerably  altered  by 
a  number  of  collateral  circumstances.  But  the  great  distinction 
between  these  alterations  of  temperature  in  health,  and  those 
which  are  the  result  of  disease,  is,  that  these  variations  are  •_ 
tt  illy  temporary,  and  within   narrow  limits — amounting  to  mere 

lions  of  a  degree — rarely  more  than  from  I '8°  Fahr.  to 
Fahr.  (Valentin  and  Davy),   whereas  those  which  are  due  to 
disease  are  persistent  so  long  as  the  disease  exists. 

The  following  are  the  collateral  circumstances  which  mainly 
influence  animal  heat  in  our  daily  life,  and  which  require  to  be 
remembered    in   order   that   erroneous   conclusions   may    not    be 
dtawn 5 — (1.)  Active  exercise  (not  earned  to  the  extent  of  exhaust- 
ing fatigue)  raises  the  temperature  proportionally  to  the  de_ 
Of  nmseulur  exertion  made,     {±)  Exposure  to  cold  without  i 
lowers  the  temperature.     (3.)  Sustained  mental  exertion  reduces 
temperature  about  half  a  degree.     (4.)  The  amount  of  heat  is  also 
at  first  reduced  after  a  full  meal  and  the  use  of  alcoho] ;  but  it 
rises  again  as  digestion  advances.      (5,)  There  are  diurnal  rluc- 
tutaions  capable  of  being  thus  determined.     (6.)  The  temperature 
of  the  body  rises  with  the  temperature  of  the  air;  and  su'l 
transitions  from  a  cold  to  a  hot  climate  induce  a  feverish  m 
marked  by  increase  of  temperature,  accelerated   action    of  the 
heart,  and  quickened  respiration,  especially  on  bodily  exertion, 
(7.)  The  average  temperature  within  the  trapics  is  nearly  1'  Fahr, 
higher  than  in   temperate  regions.     (8.)  The  temperature  is  m 
readily  and  rapidly  affected — more  sensitive,  30  to  speak— than 
either  the  pulse  or  the  respiration ;  and  this  is  especially  the  case 
in  disease. 

The  amount  of  abnormal  increase  of  temperature  is  usually 
proportionate  to  the  degree  of  frequency  of  the  pulse,  and  to  the 
other  si^ns  of  general  disease.  Yet  such  congruity  of  phenomena 
is  sometimes  in  part  or  wholly  absent  or  incomplete  ;  and  in 
cases  in  which  a  disproportion  or  incongruity  exists  between  the 
increase  of  temperature  and  the  pulse  or  other  febrile  phenomena, 
it  is  the  accurate  measurement  of  the  temperature  which  is  most 
of  all  to  be  relied  upon.  As  a  general  rule  the  correlation  of  pulse 
and  tern  pern  tu  re  may  be  stated  as  follows,  namely: — "  A  N 
of  temperature  of  one  degree  alx>ve  98°  Fahr.  cwresp&nde  v;ttk 
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duced  by  the  state  of  the  peripheral  nerves,  and  is  not  due  to 
any  actual  decline  of  temperature.  4i  While  the  outer  parts  feel 
cold  to  the  bystander,  the  inner  parts  are  abnormally  warm. 
While  the  outer  parts  freeze,  the  inner  burn"  (Vircbow,  Parkes, 
Jekner). 

There  are  many  cases  now  on  record  in  which  the  physician, 
without  thermomctric  observation,  does  not  appreciate  the  exist- 
ence of  fever  or  of  danger,  Wunderlich  gives  numerous  examples 
of  this;  but  long  before  he  brought  this  subject  so  fbrciU 
the  notice  of  medical  men,  we  have  the  testimony  of  Dr.  John 
Davy  in  this  country,  given  quite  incidentally,  and  therefore 
all  the  more  valuable  as  an  unbiassed  testimony  of  the  use- 
fulness of  the  thermometer  in  detecting  latent  disease  not 
otherwise  indicated  by  general  symptoms.  When  Dr,  Davy 
was  collecting  his  extensive  observations  on  the  normal  tem- 
perature of  the  body,  he  was  surprised  to  find  that  one  per 
exhibited  for  many  weeks  a  persistent  temperature  of  104°  Fahn 
This  person  was  a  lunatic  soldier,  and  Dr.  Davy  remembered 
that  the  insane  do  not  seem  to  Buffer  from  cold  nor  heat  like 
ordinary  individuals,  and  that  there  are  certain  organic  lesions 
which  are  apt  to  occur  in  them  unaccompanied  by  the  usual 
symptoms.  For  example,  tubercle  and  cavities  of  the  lungs  occur 
without  cough  or  difficult  breathing;  and  although  no  warning 
nor  any  indication  may  be  given,  the  disease  runs  its  course,  ter- 
minating in  death  as  certainly  and  as  rapidly  as  if  indicated 
by  the  ordinary  train  of  symptoms.  Discovering  then,  as  it  were 
by  accident,  that  the  temperature  in  this  lunatic  was  as  high  as 
104*5°  Fahr.,  and  that  his  pulse  was  rapid,  Dr.  Davys  attention 
was  more  particularly  aroused ;  and  although  the  man  made 
no  complaint,  but  had  a  good  appetite,  with  his  digestive  func- 
tions, so  far  as  was  known,  acting  well,  yet  disease  of  the  lungs 
was  thus  discovered.  The  lunatic  died  in  a  month,  of  acute 
tuberculosis,  not  otherwise  expressed  by  symptoms  beyond  the 
great,  persistent,  and  continuous  elevation  of  temperature  thus 
incidentally  noticed.  There  were  ulcers  of  the  larynx  found  after 
death,  but  there  had  been  no  affection  of  the  voice;  there  were 
vomiem  and  tubercles  in  the  haifjs,  but  there  had  been  no  cough ; 
there  were  utperatixms  of  the  intestines,  but  there  bad  been  no 
diarrhoea;    there   was  disease  of  the    testes,  vesiculu  <iles, 

and  prostate,  of  a  severe  kind,  hut  these  lesions  had  been  equally 
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of  temperature  or  its  abnormal  fall  will  indicate  what  is  about 
to  happen  three  or  even  four  days  before  any  change  in  the 
pake,  or  other  sign  of  mischief  has  been  observed.  A  sadden  and 
marked  reduction  of  temperature  has  thus  denoted  haemorrhage 
from  the  sloughs  of  Peyers  patches  in  typhoid  fever,  several 
days  before  it  appeared  in  the  stools.  A  case  of  this  kind  is 
recorded  by  Dr.  Parkes.  It  occurred  in  a  female  twenty-five 
years  of  age.  Diarrhoea  was  considerable,  and  blood  was  largely 
passed  in  fluid  stools  the  night  before  the  17th  day  of  the  fever. 
On  the  morning  of  that  day  the  temperature  was  as  low  as 
93°  Fahr.,  rising  in  the  evening  to  101°  Fahr. 

It  is  rare,  however,  that  a  definite  diagnosis  or  prognosis  can 
be  based  on  a  single  observation;  but  sometimes  it  may  be 
sufficient,  as  in  the  following  instances: — 

When  the  temperature  is  increased  beyond  955°  it  merely 
shows  that  the  individual  is  ill,  and  suffering  from  some  disease, 
and  that  when  considerably  raised,  as  with  a  temperature  of 
101°  to  105°,  the  febrile  phenomena  are  severe;  that  when  a 
great  height  is  reached,  as  at  temperatures  above  105°  Fahr., 
the  patient  is  in  imminent  danger;  and  that  with  a  rising 
temperature  above  106°  Fahr.,  to  108°  or  109°  Fahr.,  a  fatal 
issue  may  almost  without  doubt  be  expected  in  a  comparatively 
short  time.  The  highest  temperatures  before  death  have  been 
observed  in  cases  of  scarlet  fever  and  of  tetanus. 

A  definitive  diagnosis  may  also  be  based  on  a  single  observation, 
under  the  following  circumstances: — 

A  person  who  yesterday  was  healthy,  but  exhibits  this  morning 
a  temperature  above  104°  Fahr.,  is  almost  certainly  the  subject 
of  an  attack  of  ephemeral  fever  or  of  ague;  and  should  the 
temperature  rise  up  to  or  beyond  106'3°  Fahr.,  the  case  will 
certainly  turn  out  one  of  ague,  or  some  other  form  of  malarious 
fever. 

Again,  if  a  person  under  eighteen  years  of  age  shows  general 
symptoms  which  resemble  typhus  fever,  but  if  one  evening  during 
the  second  half  of  the  first  week  or  first  half  of  the  second  week 
the  temperature  of  the  body  should  sink  below  1033°  Fahr.,  with- 
out any  external  cause,  it  is  a  sure  sign  that  the  fever  is  not  typhua 
Again,  in  a  patient  whose  temperature  rises  during  the  first  day 
of  illness  up  to  106°  Fahr.,  it  is  certain  he  does  not  suffer  from 
typhus  nor  typhoid;  and  of  a  patient  who  exhibits  the  general 
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of  pneumonia,  but  whose  temp:  n«fiire  never  reaches 
01  7    Fahr,,  it  may  be  safely  concluded  that  no  .soft  infiltrating 
n  is  present  in  the  lung, 
Again,  if  a  patient  suffer  from  measles,  and  retains  a  high  tem- 
perature after  the  eruption  has  faded,  it  may  he  concluded  that 
some  complicating  disturbance  is  present. 

Sit  ^rvations  with  other  means  of  diagnosis  will  often 

determine  whether  the  disease  is  one  of  danger  or  not 
In  typhoid  fever  a  temperature  which  does  not  exceed  on 
uig  103  5°  Fahr.  indicates  a  probably  mild  course  of  the 
— and  especially  if  the  increase  of  temperature  takes  place 
the  beginning  of  the  second  week.  A  temper- 
ature of  105*  Fahr.  in  the  evening,  or  of  104^  Fahr  in  the  morning, 
tbows  that  the  attack  is  a, severe  one,  and  forebodes  danger  during 
the  third  week;  on  the  other  hand,  a  temperature  of  101 7*  Fahr. 
and  below,  in  the  morning,  indicates  a  very  mild  attack,  or  the 
commencement  of  convalescence.  In  pneumonia  a  temperature  of 
104*  and  upwards  indicates  a  severe  attack.  In  acute  rheumatism 
a  temperature  of  104*  is  always  an  alarming  symptom,  foreboding 
i  or  some  complication  such  as  pericardial  inflammation, 
a  eaae  of  jaundice  otherwise  mild,  an  increase  of  temperature 
indicates  a  pernicious  turn.  In  a  puerperal  female  an  increase 
of  temperature  indicates  approaching  pelvic  inflammation.  In 
tuberculosis  an  increase  of  temperature  shows  that  the  disease 
ia  advancing,  or  that  untoward  complications  are  setting  in. 

In  temperature  of   104°  to  105"   Fahr.  in  any 

disc;  :ttea  that  its  progress  is  not  checked,  and  that  com- 

■U  occur. 

t  it  is  by  continuous  daily  observations  that  the  most  im- 

becn  arrived  at,  especially  in  the  hands  of 

r  Traube,  Billroth,  Parkes,  Jones  of  Augusta, 

Rir  vho  are  now  working  most  actively  in  this 

labour. 

diseases  have  been  found  to  have  typical  ranges 
of  temperature  throughout  their  course.     In 
par..  ind   uncomplicated   eases  thia   ia  found  to  be  so 

constant   that    the    differential    diagnosis  may  be    established  by 
accii'  -ion  of  the  temperature  continuously  from  day  to 

day  □  determined,  especially  in  cases  of  maU- 

ridii  typhoid  fever,  small-pox,  scarlatina,  measles, 
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rheumatism,  pyaemia,  pneumonia,  acute  tuberculosis.  In  each  of 
these  diseases  the  temperature  is  one  of  the  most  certain  (although 
not  the  only)  means  for  determining  the  real  state  of  the  patient 
as  regards  morbid  disturbances  or  complications,  and  a  careful 
observation  of  temperature  from  day  to  day  is  indispensable  for 
judging  as  to  the  prognosis.  Frequently  it  affords  the  best  and 
ultimate  means  of  deciding  in  doubtful  cases,  and  often  it  is  the 
best  corrective  of  a  too  hasty  conclusion:  for  example,  the  charac- 
teristic variations  of  the  temperature  in  a  typical  case  of  enteric, 
intestinal,  or  typhoid  fever,  are  of  such  a  kind  that  they  are  not 
found  in  any  other  disease.  Intestinal  catarrh,  severe  forms  of 
pneumonia,  malarious  fever,  acute  tuberculosis,  meningitis,  some 
stages  of  Brights  disease,  may  each  simulate  typhoid  fever,  and 

v  exhibit  some  of  its  most  characteristic  symptoms ;  but  obser- 
vation with  the  thermometer  as  to  the  patients  temperature  from 
day  to  d ay ,  will  at  once,  or  after  a  very  few  days,  establish  the 
distinction  with  certainty. 

In  the  course  of  many  diseases,  whose  diagnosis  has  been 
•irately  determined,  if  the  temperature  departs  from  its  normal 
or  typical  range,  the  thermometer  will  furnish  the  best  and  the 
earliest  indication  of  any  untoward  event,  such  as  the  additional 
development  of  disease,  or  other  visceral  complications  in  its 
course* 

When  once  the  typical  range  of  temperature  (normalt  as  it 
were,  of  the  particular  disease)  is  determined,  a  basis  is  laid  for 
appreciating  irregularities  or  complications  in  its  course  in  par- 
ticular cases.  For  example,  a  patient  exhibits  symptoms  of  fever 
of  the  typhoid  type,  but  during  the  progress  of  the  first  week 
his  temperature  becomes  normal,  for  however  short  a  space  of 
time ; — the  occurrence  of  this  event  proves  that  the  fever  is  not 
what  it  was  supposed  to  be.  Again,  a  patient  may  suffer  from 
all  the  general  symptoms  of  incipient  pneumonia;  but  there 
still  is  a  doubt  as  to  whether  infarction  of  the  lung  has  taken 
place,  The  sputa  being  suppressed,  or  not  procurable,  does  not 
assist  the  diagnosis.  If,  however,  the  temperature  is  found  to 
normal,  it  is  certain  that  no  croupous  exudation  has  taken 
place  in  the  lung,  and  that  there  is  no  pneumonia,  Again,  if  a 
tuberculous  patient  has  a  sudden  attack  of  hsemopt}^ ;  and  if 
the  temperature  of  his  body  is  normal  during  and  subsequent  to 
the  attack,  no  re-active  pneumonia,  nor  any  exacerbation  of  the 
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evening  till  the  morning,  it  is  a  sign  that  the  patient  is  getting 
or  will  get  worse, 

When    the   temperature   begins   to   fall  from   the   evening 
the  morning,  it  is  a  sure  sign  of  improvement;    on  the  otheT 
hand,  a  rise  of  temperature  from  the  evening  till  the  morning 
is  a  sign  of  his  getting  worse. 

When  it  is  found,  in  a  had  case  of  typhoid  fever,  that  some 
morning  about  the  third  week  the  temperature  has  fallen  to 
995°,  the  reparative  stage  has  begun — the  healing  of  Peyers 
patches;  and  when  a  similar  fall  of  temperature  is  observed  in 
the  evening,  convalescence  has  commenced. 

In  pneumonia,  when  a  marked  fall  of  temperature  000 
the  evening,  the  period  of  crisis  has  arrived. 

In  measles,  when  the  maximum  severity  of  the  eruptive  stage 
has  been  readied,  the  temperature  falls. 

A  sinking  from  a  considerable  height  down  to  a  normal  tem- 
perature suddenly  (within  twenty-four  hours),  occurs  in  a  few 
exanthemata, — measles,  variola,  rarely  in  pneumonia,  typhus,  and 
pyemia. 

In  tuberculosis,  especially  in  its  acute  form,  the  persistent 
maintenance  of  an  uniformly  high  temperature  will  alone  show 
that  no  arrest  in  the  progress  of  the  disease  has  occurred, 

The  eo-relation  of  pulse,  respiration,  and  temperature  is  of 
great  importance  to  be  determined  in  many  acute  diseases ;  and 
especially  in  pneumonia,  if  the  mean  of  the  temperature  is  not 
above  WV  Fahr,,  and  that  of  the  pulse  is  not  above  120  in  a 
minute,  and  the  mean  of  the  respirations  not  over  40  in  the  same 
time,  the  cjusc  must  be  considered  a  slight  one;  and  if  the  patient 
is  otherwise  healthy,  he  will  surely  begin  to  get  well  in  from  eight 
to  twelve  days,  without  any  medical  treatment  beyond  attention 
to  antiphlogistic  regimen. 

Convalescence  is  known  to  commence  when  the  disease-process 
ends;  and  this  precise  point  can  only  be  fixed  by  continuous 
therinoruetric  observation.  The  morbid  process  does  not  end  till 
the  normal  temperature  of  the  body  returns,  and  maintains  itself 
BBCfafmged  through  all  periods  of  the  day  and  night. 

jrul&rty  continuous  observations  of  the  temperature  exhibit 
the  precise  point  at  which  the  disease-process  terminates,  and  the 
degree  of  its  complete  development  When  this  point  has  been 
determined  on,  a  retrospective  view  may  be  taken  of  the  character 
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s  to  the  purity  of  its  typical  form  or  its  com- 
iad  a  prognosis  may  be  hazarded  as  to  the  probability 
very.      The  morbid  proeeaa  has  not  ter- 
minate! till  the  normal  temperature  of  the   body  returns,  and 
rem  iftnged  in  the  evenings  and  throughout  all  periods  of 

ed  the  febrile  state  into  defervescence 

i  or  rapid  (crisis).      A  regularly  continuous 

ence  is  always  a  sure  sign  of  convalescence.     Its  occur- 

will  save  other  investigations:  irregular  defervescence,  on 

ooijt  ites  a  disturbed    and  protracted    course   of 

avalescence*   which  requires   carefid    watching  and  judicious 

r!g, 

rf  practical  important*  ■  u,  know  that  the  fall  of  tem- 
r*rature  during  the  period  of  recovery,  in  eases  of  considerable 
:iing    remissions,    as    well   as   in   those    of  continued   defer- 
abnormally  large,  and   sink  as  low  as  28°  R. 
r  even  lower.     Such   events  constitute  collapses 
luring   d  -nee,  which  ruuat  be  counteracted   by  artificial 

administration  of  warm  drinks,  or  even  of  such  stiinu- 
wii  '  rjj»hor?  unless  some  unexpected  new  danger 

with    an    otherwise    favourable   course   of  the 

the  recurrence    of  a   high    temperature 
first  sign  of  an  approaching  relapse,  or  the  onset 
haracteristif  symptoms  of  which  it  may 
%U  ral  days.     The  persistence  of  evert  an  iuconsidet- 

dt*r  1    temperature    after  apparent  return  to 

health,  tain,  and    frequently  for  a   long  time  the  only, 

flgn  eryt  or  the  existence  of  some  lingering 

aeeoudai  Thus    the    temperature    should    be   closely 

i  < ring  convalescence  ;  and  the  thermometer  should  be 
i ling  at  the  very  least.     As  long  as  the 
normal,  nothing  need  be   feared;  hut  every 
ild   act  ;  uing.     It  may  be  -3 lie  to 

sen  ;  but  in  such  ca 

inks  again,  on  greater  precautions  being 

lvations  on  the  temperature  alone,  Off 
jo  witli  mptoms,  may  enable  the  physician  fco 

jimlict  a  fatal  issue  with  certainty,  or  the  probably  near  approach 
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of  death.  On  tins  point  one  of  two  conditions  may  be  observed, 
— (1.)  The  temperature  may  rise  continuously  and  considerably 
above  33d  K.  =  106  2°  Fahiv,  when  it  is  a  bad  sign;  or  it  may  oven 
h  34°  R,  —  110a  Fahr.,  when  a  fatal  issue  is  almost  certain; 
and  it  not  unfrequently  happens  that,  after  the  apparent  occur- 
rence of  death,  the  tempera ture  still  continues  to  rise  one  or  two- 
tenths  R  =  1*  or  2°  Fahn,  the  cooling  of  the  body  takin-  | 
very  slowly.  Wunderlieh  records  a  case  of  spontaneous  or  rheu- 
matic tetanus,  hk  which  the  toiiiyw-rature  weeded  the  maximum 
that  bas  ever  yet  been  observed  in  any  disease,  The  beat  only 
began  to  increase  within  the  last  twenty-four  hours  before  death ; 
but  the  other  symptoms  before  that  time  had  been  very  violent, 
the  respirations  being  accelerated,  and  the  pulse  at  102.  During 
the  night  previous  to  death  the  temperature  suddenly  rose  3  3° 
Fahr.,  while  the  velocity  of  the  pulse  and  the  frequency  of  tha 
respirations  diminished,  and  the  other  symptoms  did  not  increase 
in  severity.  Shortly  before  -death  the  heat  rose  to  11075°  Fahr., 
the  pulse  being  then  at  180 ;  and  at  the  moment  of  death  the 
thermometer  was  at  112  5°  Fahr.  After  death  the  temperature 
still  rose>  and  was  found  to  be  113*8°  Fahr.  an  hour  after  the  fatal 
event  It  then  slowly  diminished  ;  and  thirteen  and  a  half  hours 
after  death  the  temperature  had  not  yet  fallen  to  the  normal 
average  of  the  living  body. 

(2.)  The  temperature  may  become  more  or  less  moderated, 
while  the  pulse  is  increased  in  frequency,  and  the  other  symptoms 
Income  more  and  more  threatening.  Such  diminution  of  tem- 
perature, amidst  eonditions  which  do  not  harmonize  with  it, 
must  be  regarded  as  a  pretty  certain  sign  of  approaching  dis- 
solution. 

But,  on  the  other  hand,  there  are  cases  in  which  the  obser- 
vation of  the  temperature  yields  the  most  favourable  signs  for 
prognosis.  For  example,  when  it  is  found,  in  a  bad  ease  of 
typhuM  fever,  that  the  temperature  bus  fallen  some  morning  to 
30°  R.  =  99  5°  Fahr,,  we  know  that  the  reparative  stage  is 
entered  upon ;  and  when  a  similar  fall  of  temperature  is 
observed  in   the  evening,  oonrvi  -unraenced.      In 

pneumonia,  when  a  marked  full  of  temperature  occurs  in  the 
evening,  it  shows  that  the  period  of  crisis  has  arrived.  When 
the  temperature  falls  in  measles,  the  maximum  severity  of  the 
eruptive  stage  has  been  reached;  and  when,  in  the  first  stage 
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So  far  as  physiological  facts  have  elucidated  the  normal 
generation  of  heat  in  the  healthy  body,  so  far  has  the  abnormal 
generation  of  heat  essential  to  the  febrile  state  been  clearly  made 
out.  In  health,  the  normal  temperature  produced  by  chemical 
cfauge  in  the  body  is  represented  in  the  excretions  by  so  much 
wren,  sulphuric  acid,  carbonic  acid,  excretive   W  rcids  of 

the  akilij  and  the  like;  but  in  the  febrile  body  a  higher  tempera- 
ture is  represented  in  the  excretions,  in  some  cases  by  a  lar, 
and  in  others  by  a  smaller  quantity  of  urea,  mil/phuric  acid,  mid 
probably  carbonic  add  •  (Pakkes)* 

The  most  opposite  statements  have  thus  been  made  regarding 
the  amounts  of  the  excretions  in  fever,  compared  with  tbfl 
quantity  excreted  in  health;  and  at  present  many  excellent 
rvers  hold  that  these  excretions  are  always,  and  of  necessity, 
increased  ;  others,  no  less  exact,  affirm  that  they  are  invariably,  or 
almost  always,  diminished.  Such  discrepancy  of  statement  is  due, 
in  the  first  instance,  to  the  difficulty  of  collecting  and  measuring 
exactly  the  amount  of  all  the  excretions.  "  Two  of  tin 
tions,  the  cutaneous  and  the  pulmonary,  cannot  be  collected  and 
measured  with  anything  like  the  accuracy  necessary  in  such 
■a  inquiry:  even  in  health  such  an  inquiry  is  difficult,  and 
in  fever  it  is  almost  impossible"  By  careful  and  aocoi 
observation  at  the  bedside,  however,  Dr.  Parkes  has  been 
able  to  obtain  very  close  approximative  data,  to  found  his  enn- 
elusions  upon  relative  to  the  increase  or  diminution  of 
excretions-      He  assumes   that   when    the   respirations  are   not 

*  In  the  study  of  special  diseases  the  student  ought  frequently  to  estimate 
quantity  of  tierefa  by  the  urine,  as  one  of  tho  best  methods  for  enabling  him  to 
Appreciate  the  changes  which  go  on  in  the  body  during  disease.    To  aid  him  in 
prosecuting  such   researches,   he  is   recommended  to   consult  the  work  of  Dr. 
I 'ark?-*  On  m  of  thz  Urim%  and  to  follow  the  directions  given  on  the 

nidation  qf  ifu    Uriue^  towards  the  eod  "f  the  MttMPd  volume  of  this  text- 
U**kt  for  oh  taming  quantitative  results  by  the  volumetric  method. 

Avenge  quantity  of  urine  passed  in  twenty -four  hours,  o*2J   to  frfl  ounces* 

nge  amount*  of  solids, 
rea 

am 

* 

Urk  Add 

Specific  gravity,         ,  . 
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Table  L— Abstract  or  Cases  observed  by  Dr.  Parkes  ik  which  some  of 
the  Excretions  are  increased  in  consequence  of  the  febrile  state. 


Disease. 

Average 
Tempera- 
ture 
above  98*. 

Condition  of 
Pulmonic 
Function. 

Condition  of 

Cutaneous 

Function  or 

Skin. 

Condition  of 
Intestinal 
Function. 

Condition  of  Urinary 
Excretion. 

Rheuma- 
tism. 

Fahr.3° 

Not  noted. 

Sweating 
profusely. 

Discharge 
as  usual 

Solidmatter  excreted 
areater  than  in  health 
by  100  grainsyand  due 
to  urea  and  sulphuric 
acid. 

Rheuma- 
tism. 

Fahr.3° 

Not  noted. 

Sweating 
profusely. 

Discharge 

not 
diminished. 

SolidmattersexcreUd 
greater  than  in  health 
by  £00  grains,  and  due 
to  urea  and  sulphuric 
acid. 

Typhoid 
Fever. 

Several 
degrees. 

Sapid. 

MoiH. 

Not 
increased. 

Increased  by 
60  grains. 

Erysipe- 
las of 

Head  and 
Face. 

Quick. 

MoisL 

Unaltered. 

Considerably 
augmented. 

Febricula. 

Fahr.3° 

Normal 

Enormously 
augmented. 

Confined. 

Solids  less  than  nor- 
mal by  91  grains. 

Typhoid. 

Fahr.  3° 

Not  noted. 

Sweatingand 
Sudamina. 

Diarrhoea 
profuse. 

Solids  less  by 
73  grains. 

- 

Table  II. — Cases  observed  by  Dr.  Parkes  in  which  there  was 
Diminution  of  the  Excretions. 


Disease. 

Average 
Tempera- 
ture 
above  98°. 

Condition  of 
Pulmonic 
Function. 

Condition  of 

Cutaneous 

Function  or 

Skin. 

Condition  of 
Intestinal 
Functions. 

Condition  of  Urinary 
Excretions. 

Bronchitis 
of  both 
lungs. 

Pneumo- 
nia acute 
sthenic 

Fahr.2-6° 

20  Respi- 
rations per 
minute. 

Not 
increased. 

Not 
increased. 

Less  by  112  grains. 

Fahr.  5° 

30  per 
minute;  ex- 
pectoration 

scanty. 

SUghtly 
moist 

Confined. 

Less  by  220  grains. 

Typhoid 
Fever. 

Consid- 
erable. 

No 
sweating. 

No 
diarrhoea. 

Below  normal  amount. 

Acute 
Rheuma- 
tism. 

Fahr.  4° 

Tranquil 
breathing. 

Inconsider- 
able. 

Bowels      <  Very  small  amount  of 
quiet.        |       urinary  solids. 
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taminated ;  and  it  is  sometimes  observed  that  in  a  patient  whose 
excreting  organs  are  acting  copiously,  there  occurs  a  diminution 
of  excretion  when  a  simultaneous  or  subsequent  development  of 
local  disease  becomes  manifest. 

The  following  Table  of  Cases  recorded  by  Dr.  Parkes  is  interest- 
ing from  the  exactness  of  the  observations  and  the  coincidence 
of  the  local  lesions  with  suppression  and  retention  of  excreta 
during  febrile  states : — 


Table  III.— Table  of  Cases  observed  bv  Dr.  Pabkes  to  show  Local  Lesions 

COINCIDENT  WITH  SUDDEN  RETENTION  OF  THE  EXCRETIONS  IN  FEVER. 


Disease. 

Average 
Tempera- 
ture 
above  98°. 

Condition  of 
Pulmonic 
Function. 

Condition  of 

Cutaneous 

Function  or 

Skin. 

Condition  of 
Intestinal 
Function. 

Condition  of  Urinary 
Excretion. 

1 

Rheuma- 
tic Fever. 

Observed 

on  the 
5th,  6th, 

and  7th 
day  of  the 

disease. 

Fahr.2° 
Fahr.2° 

No  record. 

Sweating 
profuse. 

Lessened  on 
the  8th  day. 

No  intestinal 
discharge. 

While  400   graina 
more  than  in  health 
were  being  daily  ex- 
creted, suddenlyon  the 
8th  day  a  diminution 
of    the   solids   took 
place  by  602  grains ; 
and  coincident  with 
thisdiminution  a  local 
lesion  became  devel- 
oped  (angina  fauci- 
urn).     Next  day  the 
excretion  augmented, 
and  the  local  affection 
subsided. 

Typhoid 
Fever. 

Fahr.5° 
Fahr.5° 

No  record. 

Great 
sweating. 

Lessened 
much. 

Diarrhoea 
profuse. 

Diarrhoea 
ceased. 

While  the  average 
daily    excretion    for 
8  da^s  was  422*348 
grains,  a  gradual  di- 
minution   continued 
for  three  days,  to  the 
daily   extent    of  78 
grains,  when  pleurisy 
came  on. 

Rheuma- 
tic Fever. 

No  record. 

Sweating 
moderately. 

Unchanged. 

i 

Considerable  quan- 
tity of  urine  ])assed, 
containing  an  excess 
of  solids:   a  sudden 
and  great  diminution 
both  of  the  solids  and 
fluids   of  the    urine 
took  place,  when  the ; 
joints  again  began  to  1 
suffer,    and    pleuro- 1 
dynia  supervened. 

Thus  it  is  evident,  from  these  carefully  recorded  observations, 
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febrile  disease  in  twenty-four  hours,  as  recorded  by  Drs,  Parke* 
and  Garrod,  has  been  17  28  grains* 

"The  amount  of  tissue  destroyed  in  order  to  furnish  such  quantities 
of  ea&rata  must  1r>  enormous;  and  if  it  is  recollected  that  little  or  no 
food  i«  tukfii  l»v  th&  feverish  patient,  and,  therefore,  that  no  materials  are 
■applied  fof  the  reconstruction  of  the  textures  thus  melting  away  three 
times  more  quickly  than  in  health,  the  rapid  loss  in  weight  in  fever,  and 
tlif  impaired  nutritive  condition  of  every  organ  at  its  close,  will  be  at 
evident" 

It  is  not  yet  determined  where  the  increased  destruction  of  the 

albuminous  textures  takes  place;  that  is,  whether  it  occur 
the  blood  or  in  the  organs  themselves.     It  is  only  known  that 
both  the  albumen  and  the  red  corpuscles  of  the  blood  are  lessened 
in  amount  at  the  end  of  a  febrile  disease;    and  of  the  various 
tissues  none  appear  to  waste  no  fast  as  the  muscles,  and  esjtecially 
the  involuntary  ones  (e,  g,,  the  heart  in  typhus  fever).     The  fat  of 
the  body  is  rapidly  absorbed  in  fevers;  and  Virchow  asserts  that 
the  bones  also  become  lighter.      While  it  is  known  that  ID 
of  the  metamorphosis  of  these  tissues  takes  place  in  the  normal 
way,  it  is  also  probable  that  there  is  an  unhealthy  or  p< 
metam  or  pilosis  which  leads  to  the  appearance  of  compound 
the  excretions,  either  altogether  foreign  to  the  body  or  foreign 
in  respect  of  place  and   time.      There  is  evidence  of  tins  in 
the  peculiar  smell  of  the  perspiration,  in  the  peculiar  colouring 
matter  of  the  urin<-  !1  m  in  the  occasional  exen 

it  of  hippuric  as  well  as  of  laet  rt&ttk,  and  other  organic 

d& 

Nest  to  the  occurrence  of  preternatural  heat  in  fever,  the 
excessive  retention  of  vxiter  in  the  febrile  system  is  perhaps  the 
most  remarkable  and  constant  phenomenon.  Notwithstanding  the 
large  amount  of  water  frequently  taken  to  quench  the 
thirst,  the  quantity  of  the  urine  is  lessened,  and  is  even  scan 
when  the  skin  is  driest;  and  the  "  concentration  of  the  urine 
appears  to  Vie  almost  as  good  an  index  of  the  amount  of  fever 
as  the  temperature  itself"  The  excretion  of  water  by  the  skin 
is,  as  a  rule,  diminished ;  and  it  is  a  well-known  clinical  fact  that 
the  skin  is  drier  than  usual  in  febrile  affections.  Very  early  in 
the  febrile  state  the  buccal  mucous  raemb nine  also  becomes  sticky, 
and  the  amount  of  saliva  diminishes;  and  the  decrease  in  the 
quantity  of  the  gastric  fluid  during  fever  has  been  proved  by  the 
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fevers  the  presence  of  uric  acid  has  been  detected ;  for  instance* 
in  rheumatism,  by  Dr+  Garrod. 

Of  the  Pulmonary  Excretion,  in  the  febrile  state,  little  is  known. 
Some  have  found  the  carbonic  acid  augmented,  others  have  found 
it  diminished     Dr.  Wilks,  of  Guy  a  Hospital,  found  that  the  n 
of  respirations  to  the  pulse  is  always  increased,  and  that   tin 
pulse  may   be   descending   while  the  respiration  remains  hi 

i  phenomena  he  considers  indicative  of  a  positive  inci 
function  of  the  lungs. 

Tt  is  important  tu  determine  when  the  blood  becomes  affected 
in  fever     It  haa  been,  and  still  is,  a  favourite  opinion  to  t 
the  origin  of  fever  to  primary  disease  of  the  blood ;  and  in  alt ■ 
all  specific  diseases,  such  as  in  the  miasmatici,  a  /<  king 

m  appears  to  enter  the  blood  ;  at  least,  writes  Dr.  Farkes,  it 
may  be  proved  to  enter  in  several  cases;  and  a  strong  analog 
argument  can  be  proved  of  its  entrance  into  others.     The  it 
making  cause  also  reproduces  itself  in    the  blood*  or  in   some 
organs;  and  it  is  now  generally  admitted  that  the  first  a- 
the  febrile  cause  is  on  the  blood. 

The  Nervous  System  seems  to  play  so  important  a  part  in  fever 
that  Yirchow,  in  his  definition,  states  that  the  essential  pheno- 
mena must  have  their  immediate  cause  in  changes  of  the 
system, 

It  is  very  difficult  to  substantiate  this  position,  but  the  follow- 
ing general  results  prove  the  great  influence  of  the  m 
febrile  ftflbdaon&  Taken  individual! y,  they,  no  doubt,  will 
impress  different  minds  with  different  degrees  of  force,  while 
collectively  they  cannot  fail  to  furnish  an  argument  in  favour 
of  the  essential  participation  of  the  nervous  system  in  fever, 

1.  There  is  the  generally  received  physiological  law,  that  nerves 
regulate  the  metamorphosis  of  tissue  and  the  production  of  heat, 
both  of  which  are  altered  in  fevers  (Helmholtz,  Ludwig,  Ber- 
nard). 

2.  There  are  those  experiments  on  the  vagus  nerve  which  bring 
about  febrile  phenomena,  such  as  increased  cardiac  action,  pul- 
monary congestion,  anorexia,  and  nausea  (Bernabd,  Pavt). 

3.  There    are    those    arguments    derived    from    the    various 
jptoins  which  announce,  accompany,  or  terminate  fever,     (a,) 

The    remarkable    d  Q<    apathy,  sense  of    exhaustion    and 

debility  which  usher  in  the  febrile  state.     (6,)  The  shivering*,  the 
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5,  The  contamination  of  the  blood,  already  produced  by  the 
morbid  agent,  is  iaoreafied  by  the  check  which  the  normal  extra- 

olar  currents  experience,  by  the  pouring  into  the  blood 
the  rapidly  disintegrating  tissues,  and  by  the  continued  action 
the  morbid  agent,  which  in  almost  all  cases  app»  <  t  Diotf 

rapidly  and  more  powerfully  in  blood  tendered  impure  in  any 
way,  either  (as  shown  by  Dr.  Carpenter)  by  retention  of  ex 
tions,  absorption  of  septic  substances,  or,  as  in  fever,  by  the 
rnpidVnetamoi'phosis  of  tissue, 

ij.  The  various  organs  suffer  (apart  altogether   from  specific 
changes),  and  must  produce  increased  deterioration  of  the  blood* 
Thus  the  lungs  are  congested  in   so  many   eases   that  we  can 
scarcely  suppose  proper  aeration  to  go  on;  the  liver  would  m 
from  French's  observations,  to  be,  in  some  cases  at  any  rate,  in  a 
most  abnormal  condition,  and  to   produce  compounds,  such 
leucin,  unknown  in  health;  and  the  spleen  in  many  fever 
not  in  all,  enlarges  (in  persons  of  a  certain  age),  and  is  eougt> 
possibly  even  to  extravasation. 

7*  Food  being  almost  withdrawn,  the  various  alkaline  and 
neutral  salts  no  longer  pass  into  the  system. 

8.  Non-elimination  of  the  products  of  tissue-metamorphoses 
may  give  rise  to  cerebral  symptoms  and  local  inflammation* 

9,  On  the  elimination  of  the  fever  poison  and  of  the  pn»duets 
of  the  tissue-metamorphoses,  the  nerves  resume  their  normal 
functions,  the  undue  consumption  of  tissue  is  cheeked,  and  the 

nt  regains  strength  and  weight 
Id.  \V1m  n  <r»iua,  delirium,  or  stupor  present  themselves  la  the 
course  of  fever,  it  is  the  custom  to  refer  these  symptoms  to  the 
jM'tion  of   the    fever    poison    on    the    brain;    but  the  cerebral 
functions  are  more  probably  deranged  not  alone  by  the   1". 
poison,   which    was   the   first  and    the    necessary    link    in 
pathological  chain,  but  by  the  accumulation   in   the  blood   of 
the  product*  of  tissue-metamorphosis,  and  by  the  perverted  and 
defective  nutrition  of  the  brain  itself     Hence  the  symptoms  in 
the  advanced  stage  of  many  fevers  are  closely  assimilated,  al- 
though the  primary  poisons  have  been  perfectly  distinct  (Paj;: 

Uubcbsboh). 

All  thett  i'\ents  tend  to  render  the  febrile  state  an  exti -rim  U 
complex  one,  and  its  investigation  difficult  Our  science  ia 
often  spoken  of  as  an  exception  to  the  exactness  or  comparative 
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been   hitherto  sufficiently  appreciated  in  the  medical  schools  . 
this  count 

Section  II — Inflammation. 

Definition. — -4  complex  morbid  process  characterized, —  /  ;  /. 

fI&  c&ncurrent  exercise  of  fund  1 

m  in  ate  elements  of  the  tissue  involved;  (#,)  By  etagn  \ 

normal  adhesiveness  of  (lie  blood-dues  in  the  capillary 
vessels  o  tissue-elements  vjhmc  functions  am  sue- 

,  (A J  By  nntt  met  ioti  of  the  minute  arteries  h 
trt,  with  suJ 
?e  tissue  of  the  affected  blood*  I  The 

s  between  tlie  blood  and  (lie  minute 
elevr  ted  tissue  bewme  visibly  altered,  and  although 

an  appreciable  inten  udatum  does  not  necessarily  folfote, 

yet  i '  cy  betrays  itself  to  the  occurrence  of  in 

/  which,  under  proper  regimen  and  proper 
remedies^  is  often  oltortive.  When  ftfl  exudation  follows  as  a 
result  of  the  inflammatory  state,  it  is  apt  to  be  associated  with  an 
unhealthy  condition  of  the  blooel,  and  of  tfte  Hood-plat  l  to 

be  o  1  forms  of  new  growth,  accord  i  it  <j  fa, — (/.) 

The  devti  Hkrrif  stfU  which  it  occurs;  (&)   The  spa 

td,  or  local  disease  with  which  this  com* 
cssmay  m-e,*ist ;  and   (A)  According  to  the  prog  res* 
Iks  inflow  the  amount  and  suddenness  of  the  effu* 

the  extent  of  ftvolvcdt  tlie  diminished  va#r 

powr  i  ion  of  the  mivvunding  parts. 

Pathology.— As  it  is  not  possible  clearly  to  define  the  limit 
natural  primuses,  it  is  not  possible  to  give  a  correct  definition  of 
inflammation.     It  is  a  process  the  most  important  of  all  morbid 

lih!  a  knowledge  of  its  phenomena,  the  laws  which  r 
late  it b  00UIB6,  and  V*  [one  which  its  several  >  vents  be® 

.Null  other,  have  been   always  considered  as  "the  keystone  to 
medical   and   ungual   BClflPCe"  ami  the  "pivot   upon  which   the 
ififi]  philoaophy  of  the  time  has  re  vol  v- 
It  is  not  wonderful,  therefore,  that  much  has  been  written 
this  subject,  more  especially  since  microscopic  research  has  V 

kid  in  the  investigation,  Among  the  many  who  have 
investigated  this  morbid  process  with  success,  and  by  whose 
original  observations  its  study  may  be  said  to  have  begun,  the 
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for  transmission  through  the  blood- vessels.  But  a  return  of  the 
tissue-elements  to  their  usually  active  state  will  be  associated 
with  a  restoration  of  the  blood  to  the  healthy  characters  which. 
adapt  it  for  circulation  {Royal  Society,  June  18, 1857).  3d  The 
arteries  of  the  affected  part  are  narrowed,  and  the  blood  tloi 
through  them  with  greater  rapidity,  4th.  The  same  vessels  sub- 
sequently become  enlarged,  and  the  current  of  blood  is  slower, 
although  uniform,  oth.  The  flow  of  blood  becomes  irregular. 
6th,  All  motion  of  the  blood  ultimately  ceases,  and  complete 
Stagnation  ensues.  7th,  and  lastly,  The  liquor  sanguinis  may  be 
exuded  through  the  walls  of  the  blood-vessels,  sometimes  accom- 
panied by  the  extravasation  of  blood-corpuscles,  owing  to  rupture 
of  the  capillaries. 

These  different  phenomena  are  associated  with  the  production 
of  the  more  obvious  symptoms,  namely,  redness,  pain,  I 
swelling.  But  although  these  changes  are  here  mentioned 
consecutively,  it  is  not  to  be  understood  that  in  every  instance 
of  inflammation  such  changes  can  be  traced  in  distinct  succes- 
sion. The  changes  are  to  be  studied  as  nmrhj  oontiurr&rU,  rather 
than  as  a  distinct  series  of  events,  of  which  each  stands  in  the 
relation  of  a  consequent  to  one  or  more  of  its  antecedents ;  so 
t liit,  starting  from  impaired  function  of  the  elements  of  tissue 
to  stagnation  of  blood  in  the  capillary  vessels,  we  must 
observe  the  various  stages  in  the  process  almost  as  concurrent 
phenomena,  which,  for  the  purposes  of  study,  are  here  enumerated 
in  sequence. 

An  analysis  of  these  concurrent  phenomena  has  shown  that  the 
litions  for  the  healthy  nutrition  of  the  part  are  materially 
changed,  being  aoraewfott  as  follows  : — 

L  The  supply  of  blood  to  the  part  is  altered, — (1.)  By  the 
changes  in  the  blood-vessels,  especially  the  narrowing  of  the 
arteries  and  subsequent  enlargement  of  the  capillaries ;  (2.)  By 
the  mode  in  which  the  blood  moves  through  them. 

The  narrowing  of  the  arteries,  in  the  first  instance,  may  be 
demonstrated  under  the  microscope,  by  the  application  of  warm 
water  sini|il3^  to  the  web  of  the  frog's  foot ;  and  the  same  pheno- 
mena are  presumed  to  occur  in  man,  for  the  following  reasons  j— 
Sin!- Ion  operation!  of  the  mind  and  the  application  of  cold  prod 
paleness  of  the  skin — an  effect  which  can  only  arise  from  contrac- 
tion of  the  minute  arteries,  and  the  diminution  of  the  quantity 
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membrane  and  the  articular  extremities  of  the  bones  are  more 
fully  pervaded  with  enlarged  blood-  vessel  &  The  vasa  vamrum 
of  the  aorta  round  the  morbidly  thickened  part  are  also  the  sub- 
ject of  enlargement,  and  the  channel  of  increased  supply  of  blood 
There  is,  therefore,  no  doubt  that  the  conditions  favourable  to  the 
existence  of  redness  are  always  present  to  a  greater  or  less  degree 
at  the  early  period  of  inflammation  ;  and  whether  the  redness  be 
always  present  or  only  slightly  perceptible,  the  same  impairm 
of  function  among  the  minute  elements  of  the  tissue,  and  increa 
adhesiveness  of  the  blood-discs,  take  part  in  the  development  of 
the  inflammatory  process* 

The  enlargement  of  the  blood-vessels  varies.  It  may  be  hai 
perceptible,  or  it  may  increase  their  diameter  to  two  or 
times  their  natural  size.  John  Hunter  established  this  stage  of 
the  inflammatory  process  in  the  ear  of  a  rabbit,  by  thawing  it 
after  it  had  been  frozen  :  the  rabbit  was  killed  during  the  process, 
and  the  head  being  injected,  the  two  ears  were  removed  and 
dried.  Wood-cuts  representing  the  comparative  conditions  of  the 
two  ears  may  be  seen  in  the  first  volume  of  Paget's  Sit- 
Pat}iotogyt  page  295,  The  blood- vessels  of  the  inflamed 
became  greatly  larger  than  those  of  the  healthy  one,  and  it  was 
found  that  arteries  before  invisible,  in  the  healthy  state  of  the 
rabbit's  ear,  were  brought  clearly  into  view  during  the  stage  of 
the  inflammatory  process. 

The  redness  of  an  inflamed  part  is  of  various  intensity  and 
shade,  according  to  the  degree  of  the  inflammation,  its  stage,  and 
the  structure  of  the  part  affected.  Its  shades  pass  from  a  light 
rose-colour  to  a  deep  crimson,  or  even  purple.  It  assumes  the 
form  of  points  where  congeries  of  minute  blood-vessels  are  con- 
cerned ;  or  streaks,  as  where  the  vessels  of  fibrous  structures  are 
inflamed,  as  in  tendon ;  or  a  series  of  minute  and  fine  ramifica- 
tions, as  in  synovial  structures ;  and  generally  it  may  be  stated 
that  the  form  of  the  redness  derives  its  character  from  the  normal 
arrangement  of  the  capillaries  of  the  part.  The  redness  is  most 
intense  towards  the  centre  of  diseased  action,  gradually  softening 
down  towards  the  circumference,  where  the  conditions  of  health 
exist.  This  gradual  shading  off  serves  to  distinguish  the  redness 
of  inflammation  from  the  redness  of  extravasation.  The  margin 
of  an  extravasation  is  defined,  its  redness  cannot  he  removed  by 
pressure  ;  while  the  disappearance  of  inflammatory  redness  under 
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pressure  is,  to  a  certain  extent,  a  measure  of  the  activity  of  the 
circulation  in  the  part.  The  brighter  hues  generally  attend  ordi- 
nary active  inflammation ; — the  darker  hues  of  inflammatory  action 
are  generally  associated  with  some  specific  cause  of  disease,  a 
feeble  action  of  the  parts,  or  a  tendency  to  gangrene.  The 
increased  depth  of  colour  is  mainly  due,  in  the  first  instance,  to 
the  congestion  and  stagnation  of  blood  in  the  existing  vessels, 
and  not  in  any  measure  to  the  formation  of  new  onea  The 
redness,  however,  always  appears  more  than  proportionate  to  the 
enlargement  of  the  blood-vessels;  and  we  find  that  the  red 
corpuscles  are  intensely  adherent  in  the  enlarged  capillaries. 

The  dilated  vessels  of  an  inflamed  part  appear  crammed  with 
red  corpuscles,  which  lie  or  move  as  if  no  fluid  intervened  between 
them,  or  as  if  they  were  imbedded  in  a  hyaline  substance  due  to 
the  solidification  of  the  fibrine  of  the  liquor  sanguinis.     An  in- 
crease of  redness  is  sometimes  seen  to  depend  upon  extravasa- 
tion of  blood,  or  the  effusion  of  the  colouring  matter  of  the  blood- 
eorpuacles,  as  well  into  the  spaces  between  the  blood-corpuscles  as 
into  the  adjacent  tissue  through  the  walls  of  the  blood-vessels. 
lastly,  the  redness  is  sometimes  intensified  (as  Hunter  first  sug- 
gested, and  microscopic  examination  subsequently  proved)  by  the 
passage  of  the  blood,  unchanged,  from  the  arteries  into  the  veins. 
No  new  formation  of  blood-vessels  is  necessarily  concerned  in  the 
redness  of  inflamed  parts.    It  is  only  when  inflammation  has 
subsided  that  new  vessels  are  formed,  and  pass  into  any  new 
growth  of  tissue  which  may  have  arisen,  as  if  for  its  nutrition, 
development,  and  continued  growth,  or  to  effect  its  subsequent 
removal,  degeneration,  decay,  or  absorption. 

Peculiar  changes  of  shape  are  associated  with  enlargement  of 
the  blood-vessels,  consisting  chiefly  of  tortuosity  of  distribution 
and  aneurismal  or  varicose  dilatation.  The  aneurismal  or  vari- 
cose state  is  seen  to  take  place  most  frequently  in  the  soil 
textures,  as  in  the  brain,  where  it  is  a  frequent  condition  of  the 
inflammatory  red  softening  (Kolliker  and  Hasse);  and  in  sub- 
cutaneous tissue,  the  points  of  what  appears  to  be  extravasated 
blood  are  aneurismal  dilatations  of  capillary  vessels  filled  with 
the  red  corpuscles  (Lebebt). 

These  varied  conditions  of  the  blood-vessels  affect  the  motion  of 
the  fluid  in  the  part,  and  consequently  the  supply  of  blood  for  the 
purposes  of  nutrition.    Generally  it  may  be  stated  that  there  is 
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fition  of  the  Llood  in  the  focus  or  centre  of  severe  iriflamma- 
;  and  this  stagnation  is  surrounded  by  a  state  of  fulness  of 
vessels  and  slow  movement  of  the  blood,  while  around,  and  more 
distant  still,  there  is  fulness  of  the  vessels,  with  a  rapid  mi 
ment  of  the  blood  From  the  discrepancy  existing  among 
observers  regarding  the  statement  as  to  whether  the  motion  of 
the  blood  is  slower  or  quicker  when  the  vessels  are  contracted 
or  dilated,  there  is  evidence  that  the  contraction  alone  of  a 
vessel,  or  its  dilatation  alone,  is  not  always  sufficient  to  cause 
the  current  of  blood  to  be  either  slow  or  quick.  Other  con- 
ditions are  at  work  which  contribute  in  no  small  degree  to 
accelerate  or  slow  the  rate  of  movement  in  the  vessels.  Besides 
the  force  of  the  hearts  action,  there  is  a  mutual  relation  which 
subsists  between  the  blood  and  blood-vessels  and  surrounding 
tissue  which  materially  influences  the  motion  of  the  blood.  In 
the  healthy  body  this  mutual  functional  relation  between  the 
minute  elements  of  tissue  and  the  blood  is  necessary  to  maintain 
it  in  a  state  tit  for  transmission  through  the  vessels.  The  mere 
contraction  of  the  arteries  leading  to  a  part  does  not  tend  to 
stagnation  of  the  blood  in  the  capillaries  of  the  inflamed  part; 
on  the  contrary,  the  movement  onwards  of  the  blood  in  the 
vessels  is  influenced  or  modified  by  the  vital  functional  pro- 
cesses going  on  between  the  capillary  vessels  and  the  surround- 
ing elements  of  tissue,  and  which  has  been  variously  named  the 
"capillary  force,"  the  "vital  force"  the  * nutritive  force;"  it 
is  also  mainly  influenced  by  the  action  of  the  heart  itself,  and 
by  the  physical  condition  of  the  vascular  tubes  through  which 
it  has  to  pass.  Accordingly,  at  first,  with  contraction  of  vessels, 
the  current  has  been  described  as  being  quickened  It  also 
sometimes  slackens,  or  even  retrogrades  for  a  time,  and  not 
unfrcquently  oscillatory  movements  may  be  noticed  But  when 
dilatation  is  complete,  the  blood  flows  with  rapidity,  and  a  greater 
quantity  passes  during  a  given  time  than  hi  the  unexcited  state 
of  the  parts.  This  is  known  as  the  state  of  n  determination  of 
blood  to  a  part,"  or  "  active  congestion/1  The  natural  function  of 
the  part  thus  becomes  simply  exalted ;  and  it  may  be  said  that  a 
step  beyond  this  will  pass  the  confines  of  that  neutral  ground 
which  exists  between  health  and  disease.  With  an  increased 
ulation,  and  such  *  determination  of  blood  to  a  part,"  func- 
tional   activity   is  not  only   maintained,    but  is  promoted  and 
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increased;  and  unusual  transudation  of  the  nutrient  material 
may  take  place,  chiefly  of  the  serum  of  the  blood.  Hence  the 
oedema  which  surrounds  an  inflamed  part.  After  a  time  the 
motion  of  the  blood  becomes  slower,  while  the  volume  propelled 
is  increased,  and  the  retardation  gradually  increases  till  the  blood- 
corpuscles  are  no  longer  propelled,  floating  in  their  liquor  san- 
guinis; but  accumulating  in  masses,  they  advance  by  a  jerking 
intermittent  motion,  till  at  last  complete  stagnation  takes  place. 
Hie  blood-corpuscles  now  detained  exhibit  a  marked  tendency  to 
adhere  alike  to  the  walls  of  the  vessels  and  to  each  other;  thus 
accumulating  together  and  sticking  in  the  capillaries,  while  the 
liquor  sanguinis  flows  onwards.  To  this  condition  the  term 
"stasis "  has  been  applied.  In  the  immediate  neighbourhood,  and 
surrounding  the  part  which  is  in  the  condition  of  stasis,  the 
circulation  of  the  blood  goes  on  with  increased  rapidity:  it  may 
even  pulsate  in  the  arteries  and  oscillate  in  the  veins,  while  it 
moves  with  a  uniform  but  rapid  flow  through  highly  distended 
but  less  turgid  vessels.  When  these  conditions  exist  simultane- 
ously, and  the  true  morbid  process  is  completely  established,  the 
capillary  vessels  may  burst,  causing  haemorrhage  or  extravasation 
into  the  surrounding  tissue,  or  the  serum  and  liquor  sanguinis 
may  transude  through  their  walls,  without  rupture,  into  the 
surrounding  texture. 

The  "  determination  of  blood  to  a  part "  here  noticed,  charac- 
terised by  dilatation  of  the  arteries  with  increased  flow  of 
blood  through  the  capillaries,  must  be  distinguished  from  the 
u  congestion  of  inflammation,"  characterized  by  the  accumulation 
and  stagnation  of  red  and  white  corpuscles  in  the  vessels,  tend- 
ing to  be  abnormally  adherent  to  each  other  and  to  the  vessela 
Both  of  these  phenomena,  namely,  "  determination  "  and  "  conges- 
tion," may  result  from  irritation.  The  dilatation  of  the  arteries 
seems  to  be  immediately  developed  through  the  medium  of  the 
nervous  system,  while  the  accumulation  of  the  blood-discs  and 
stagnation  of  the  blood  is  the  immediate  and  direct  result  of 
impaired  or  suspended  function  of  the  minute  tissue-elements 
contiguous  to  the  capillary  vessels. 

The  "determination  of  blood  "  and  dilatation  of  the  arteries  lead 
to  no  change  in  the  quality  of  the  blood  itself;  on  the  other 
hand,  accumulation  and  stagnation  of  blood,  in  the  congestion  of 
an  inflamed  part,  are  associated  with  increased  adhesiveness  of 
the  red  and  white  discs.    Mere  determination  of  blood  becomes 
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obliterated  after  death  by  the  post-mortem  contraction  of  the 
arteries,  whereas  the  congestion  of  inflammation  is  persistent.  It 
is  an  evidence  of  organic  lesion  declaring  itself  as  distinctly  in 
the  dead  as  in  the  living;  and  thus  the  most  important,  if  not 
the  only  sign  of  the  early  stage  of  inflammation  having  occurred 
during  life  is  recognizable,  on  dissection,  by  the  intense  redness 
due  to  the  accumulation  of  red  discs  adherent  to  each  other  in 
the  minutest  ramifications  of  the  vessels,  and  not  due  to  dis- 
tension of  the  vessels  merely. 

Such  is  a  statement  of  the  facts  ascertained  regarding  the 
early  phenomena  of  the  inflammatory  process;  and  they  are  of 
such  a  kind  that,  with  the  facilities  of  study  which  ought  sow 
to  be  within  the  reach  of  every  student  of  medicine,  he  ought 
to  make  such  experiments  as  have  been  already  noticed,  or  see 
them  made  by  others,  and  thus  really  appreciate  the  steps  of  that 
morbid  process  which  he  requires  to  treat  so  extensively  in 
practice,  and  of  which  he  can  form  but  a  faint  conception  from 
ttie  most  Lucid  description. 

II.  The  Constitution  of  the  blood  is  altered  as  regards  its 
adaptability  to  nourish  the  part.. 

The  nature  of  this  alteration  cannot  be  chemically  expressed; 
but  microscopical  observation  has  established  a  fundamental  &ct* 
namely,  that  the  tissues  through  which  the  blood  flows  h 
such  special  relations  to  the  living  fluid  that,  in  the  healthy 
state,  the  functional  activity  of  the  minute  tissue-elemente 
maintains  the  blood  in  a  state  fit  for  transmission  throi 
the  blood-vessels;  and  the  first  change  observed  in  the  blood, 
subsequent  to  any  impairment  of  function  of  tissue-elements, 
is  an  increase  of  adhesiveness  of  the  red  as  well  as  of  the  white 
corpuscles:  but  the  white  corpuscles  are  now  known  to  be 
susceptible  of  much  greater  adhesiveness  than  the  red;  so  that 
slight  irritation,  leading  to  impairment  of  function,  causes 
stagnation  of  the  white  sooner  than  of  the  red  discs.  The 
blood  is  not  thus  altered  in  the  first  instance  throughout  its 
whole  mass ;  but  the  change  is  a  local  one,  confined  to  the  scat 
of  the  inflammatory  process.  At  one  time  it  was  believed  that 
the  blood  was  altered  in  its  constitution  chiefly  by  an  increase 
of  the  fibrins  and  the  white  corpuscles;*  but  it  is  now  found 

*  And  ml  and  Gavarret  showed  that  the  proportion  of  fi  brine  in  the  blood  was 
IttgllMiafod  in  inflammations,  when  sufficiently  severe  or  extensive  to  affect  the 
system*     In  health  the  average  proportion  is  three  parts  in  1,000,  and  in  oases  of 
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that  the  white  or  rudimental  corpuscles  of  the  blood  cannot  be 
separated  from  the  fibrine  by  any  known  process;  consequently 
the  relative  amount  of  fibrine  cannot  be  correctly  stated  in 
relation  to  the  blood.  And,  as  in  many  inflammations  these 
corpuscles  are  increased,  as  well  as  in  many  conditions,  such 
as  pregnancy,  in  which  no  inflammatory  process  exists,  the 
blood  is  similarly  altered,  it  is  not  known  how  much  of  change 
is  doe  to  fibrine  or  bow  much  to  the  white  corpuscles.  The 
generation  and  accumulation  of  large  numbers  of  white  corpuscles 
in  the  vessels  of  an  inflamed  part  is  not  now  received  as  a 
fed  The  phenomenon  may  be  true  as  regards  some  frogs,  but 
not  as  regards  warm-blooded  animals;  and  it  is  consistent  with 
the  experience  of  three  most  eminent  pathologists  who  have 
experimentally  examined  this  subject — namely,  Mr.  Wharton 
Jones,  Dr.  Hughes  Bennett,  and  Mr.  Paget — that  an  especial 
abundance  of  white  corpuscles  in  the  vessels  of  an  inflamed 
part  is  neither  a  constant  nor  even  a  frequent  occurrence.  Dr. 
Hughes  Bennett's  researches  relative  to  leucocythsemia  have 
shown  that  even  the  most  extreme  abundance  of  white  cor- 
puscles in  the  blood  has  no  tendency  either  to  produce  or  to 
aggravate  inflammationa 

A  remarkable  phenomenon  presented  by  the  red  blood-cor- 
puscles in  inflammation  was  first  observed  in  1827  by  Mr.  lister, 
sen.,  and  by  Dr.  Hodgkin,  and  afterwards  accurately  described 
by  Mr.  Wharton  Jones. 

They  observed  that  when  healthy  blood  is  received  on  a  glass 
plate,  or  the  clean  surface  of  a  polished  lancet,  and  immediately 
examined,  the  corpuscles  lie  diffused  in  the  liquor  sanguinis,  but 
in  about  half  a  minute  they  run  together  into  piles  or  rouleaux, 
which  arrange  themselves  in  small]  meshed  networks.  But  if 
a  drop  of  blood  from  a  patient  with  acute  rheumatism,  or  with 
an  inflammation,  be  similarly  examined,  piles  of  red  corpuscles 
instantly  form,  and  are  clustered  into  masses,  leaving  a  network 
with  wide  interspaces. 

This  appearance  of  itself,  however,  is  not  a  sure  sign  of  inflam- 
mation. It  may  be  observed  in  the  blood  of  the  chlorotic  female 
as  well  as  in  the  pregnant  one ;  in  those  also  in  whom  a  plethoric 

tercre  inflammation*  it  has  been  found  to  rise  as  high  as  eight,  nine,  or  ten  parte 
m  1,000.  This  increase  commences  as  soon  as  the  inflammation  is  established, 
sad  cesses  when  the  process  begins  to  decline. 
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condition  as  regards  the  blood  exists;  in  persons  in  health,  whose 
circulation  has  been  much  accelerated,  as  by  violent  exercise ;  and 
it  appears  to  be  the  natural  state  of  the  blood  of  horses*  It  is 
a  phenomenon  resulting  from  an  increased  tendency  to  aggrega- 
tion of  the  blood -corpuscles,  and  gives  a  granular  appearance  to 
a  thin  layer  of  blood  when  viewed  with  the  naked  eye.  When 
blood  is  drawn  off  in  quantity,  the  phenomenon  is  associated 
with  the  formation  of  what  is  termed  the  u  buffy  coat "  as  the 
clustered  blood-corpuscles,  rapidly  sinking,  subside  to  some 
distance  below  the  surface  before  the  fibrine  and  the  white 
corpuscles  begin  to  coagulate. 

However  indefinite  and  uncertain  the  changes  may  be,  as 
observed  upon  a  small  portion  of  the  blood,  it  cannot  be  doul 
that  the  blood  stagnant  or  retarded  in  an  inflamed  part  under- 
goes important  alterations ;  and  by  a  constant  succession  of  such 
changes  the  whole  fluid  may  come  at  length  to  be  materially 
altered,  as  indicated  by  the  general  effects  and  constitutional 
disturbance,  extending  throughout  the  nervous  and  the  vascular 
system,  and  which  may  ensue  in  the  train  of  an  inflammation 
of  purely  local  origin.  It  is  probable  that  local  changes  en* 
in  the  blood  similar  to  those  we  shall  have  to  notice  as  taking 
place  in  the  products  of  growth  in  and  amongst  the  elements  of 
tissue  during  the  inflammatory  process.  There  is  no  doubt,  as 
Wharton  Jones  has  shown,  that  fibrinous  coagula  occasionally 
form,  and  even  degenerate,  within  the  blood-vessels.  When 
the  stagnation  of  the  blood  is  not  constant,  these  fibrinous 
coagula  are  carried  away  into  the  general  circulation,  giving 
rise  to  the  phenomena  of  embolism  (to  be  afterwards  described) 
in  the  capillary  vessels  of  some  of  the  more  solid  viscera,  such  as 
the  brain,  lungs,  liver,  spleen,  or  kidneys,  By  the  degeneration 
of  such  coagula  the  whole  mass  of  blood  may  be  infected,  and  o 
stitutional  disturbance  excited,  producing  sometimes  various  and 
wide-spreading  suppuration, — as  when  purulent  infection  is  conse- 
quent on  local  injury,  or  when  a  blood-clot  passes  upwards,  and, 
becoming  lodged  in  the  cerebral  vessels,  induces  the  state  known 
as  softening  of  the  brain* 

There  are  many  points  or  questions  deserving  of  attention 
regarding  the  theory  of  the  inflammatory  process;  but  it  is  also 
obvious  that  in  a  handbook  such  as  this,  any  mere  analysis  of 
speculative  doctrines  ought    not  to  take  up  much  space.     The 
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up  and  slowly  dilate  till  they  acquire  a  size  larger  than  they 
had  previous  to  the  application  of  the  stimulus. 

The  minute  arteries  have  been  shown  by  the  histologist  to 
possess  in  abundance  the  structural  elements  of  the  non-striated 

;  tractile  tissue;  and  in  this  respect  they  closely  resemble  the 

Mstitution  of  the  muscular  fibre  of  the  intestine.  Accordingly, 
ilio  contractions  they  undergo  have  been  considered  as  analo- 
gous to  spasms  (as  Gullen  first  suggested) ;  while  the  sua 
♦  limitation,  may  be  of  the  nature  of  relaxation,  and  ultimately 
paralysis.  This  paralyzed  state  is  shown  from  the  fact  that  the 
same  vessels  now  dilated  will  not  contract  upon  a  re-application 
of  the  same  stimulus  which  before  made  them  contract  If  the 
stimulus  is  made  with  a  needle  upon  the  vessels  in  the  trans- 
parent parte  of  an  animal,  the  needle  may  be  repeatedly  drawn 
over  such  dilated  vessels  and  no  contraction  will  follow;  but 
with  a  stronger  stimulus,  such  as  that  of  heat,  they  may  be 
made  to  contract  again,  and  even  close ;  and  this  state  of  con- 
traction may  persist  for  a  whole  day,  before  the  vessels  again 
open  up  and  permit  the  blood  to  flow  (Paget)-  On  the  other 
hand,  the  true  capillaries  seem  totally  destitute  of  any  structure 
known  to  be  contractile.  They  merely  consist  of  a  delicate 
homogeneous  membrane,  beset  with  occasional  nuclei.  A  film 
of  collodion  is  not  more  homogeneous  nor  more  continuous  than 
fcbe  membrane  of  a  capillary  (Vircikiw).  Whereas  the  minute 
arteries    (seme   of    them  less   even   in   calibre   than   capillaries) 

ess  distinct  coats,  one  of  them  consisting  of  a  single  la 
of  muscular  (or  contractile)  fibre-cells,  wound  spirally  round 
the  internal  membrane  of  the  blood-vessel,  so  as  to  encircle  it 
from  one  and  a  half  to  two  and  a  half  times.  The  arteries, 
Id  their  smallest  branches,  are  sometimes  contracted  to  absolute 
closure,  and  at  other  times  are  widely  dilated ;  whereas  the 
capillaries  are  never  entirely  closed,  nor  do  they  present  any 

iations  in  diameter  which  are  not  due  to  the  elasticity  of  their 
parietcs,  (Lister,  L  c.) 

The  most  interesting  point   in  the  whole  process  is  perhaps 
that  which  eml  q  inquiry  into  the  cause  of  the  "  stasis,*' 

or  stoppage  of  the  blood,  and  the  exudation  of  the  liqu&r  san- 

ais,  which  are  the  most  difiicult  phenomena  to  explain  con- 

« intently  with   physiology.     This  is  a  point  which  I  think  the 

of  Professor  Lister  have  so  very  beautifully  illus- 
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inflamed  vessels,  and  that  the  obstruction  of  these  n 
mainly  due  to  the  adhesive  properties  of  these  globules. 

Rokitansky  is  of  opinion  that  the  condition  of  stasis  p 
— 1st  From  the  sticking  together  of  the  blood-corpuscles,  th< 
heaping  up  and  wedging  of  them  in  the  capillaries,  while  Ui 
plasma  in  part  flows  off  towards  the  veins;  2d.  From  ttn 
sation  of  the  plasma,  occasioned  by  the  exudation  of 
through  the  dilated  and  attenuated  walls  of  the  vessels,  and 
its  saturation  with  fibrine  and  albumen ;  3d.  From  the  heaping 
tip  of  the  colourless  corpuscles,  i.e.,  the  nucleus  and  cell-forma- 
tions, together  with  blood-globules;  from  their  sticking  together, 
and  from  the  delicate  hyaline,  fibrinous  coagula  which  develop 
themselves  among  them.  Rokitansky  considers  this  to  be  the 
most  important  moment  in  the  inflammatory  process,  since  o 
the  one  hand  it  very  specially  throws  light  upon  the  phenomc 
of  stasis,  and  on  the  other  hand  it  comprehends  the  pi 
processes  which  take  place  in  the  heaj>ed-up  and  stagnant  blood, 
It  separates  in  this  way  the  process  of  inflammation  from  a 
merely  simple  one  of  exudation.  The  elementary  formations 
above-mentioned  are  not  merely  swept  together  towards  the 
place  of  stasis,  but  they  originate  as  new  formations  in  the 
stagnant  blood,  which  generally  presents  remarkable  alterations, 
Wharton  Jones  describes  the  progress  of  stasis  as  consisting,- 
1st  Of  the  adhesion  of  collapsed  and  dark-red  blood-curpi; 
the  walls  of  the  vessels;  and  2d,  The  adhesion  of  other  blood 
cells  to  these.  The  first  adhesion  of  the  blood-cells  usually  takes 
place  at  a  bifurcation,  and  the  stagnation  of  blood  Is  seen  to 
begin  in  those  capillaries  which  are  least  in  the  direct  course 
from  the  artery  to  the  vein,  depending  in  a  great  measure  upon 
tie  inspissation  of  the  plasma,  or  its  increased  quantity  of  fibrine 
and  albumen. 

Whatever  explanation  may  be  given  or  accepted  as  to  how  the 
phenomena  of  inflammation  in  a  part  are  brought  about*  our 
views  regarding  the  essential  nature  of  the  process  have  been 
hitherto  modified  according  as  this  complex  morbid  state  has  been 
studied  by  its  effects  as  seen  on  the  dead  rather  than  on  the 
living  body.  There  are  some  especially  eminent  pathologists 
whose  combine!  observations  have  of  late  done  much  to  convey 
a  clear  notion  of  the  essential  nature  of  this  complex  process* 
namely,  Alison,  Virchow,  Bennett,  Simon,  Goodsir,  Redfern,  and 
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exudation  of  a  hyaline  material,  which  may  become  fibrous 
filamentous,    and    ultimately    soft    and    gelatinous.       Virchoi 

bar  of  Bonn,  and   His,  have   demonstrated  similar  cha 
in  the  cells  of  the  cornea. 

Thus  the  minute  and  penetrating  observations  of  Virchovr  have 
given  a  more  comprehensive  meaning  to  the  process  of  exudation 
than  it  has  hitherto,  in  this  country,  been  understood  to  sign: 
and  such  alterations  as   he   and  others  have  described   in   lb 
elements  of  tbe  tissues  of  an  inflamed  part  have  been  in  a , 

ure  overlooked,  except  by  Dr.  Alison  and  Mr.  Simon. 
latter  especially  states  that  the  irritation  of  the  inftainms 
process  is  independent  of  the  nervous  influence,  hut  is  a  dir 
chan'jf  operated  by  the  living  molecular  structure  of  ike  part  i 
the  blood  'which  traverses  it,  or  on  the  vessels  which  convey  that 
blood.  Dr.  Alison,  also,  long  ago  recognized  the  tendency 
interstitial  exudation  as  attending  such  vital  changes  in 
constituent  elements  of  a  part,  and  which  entitled  it  to 
considered  inflamed.  The  accurate  observations  of  Virchow, 
Goodsir,  and  Kedfern  have  shown  that  such  primitive  changes 
do  take  place  before  those  more  palpable  phenomena  occur  wbich 
constitute  the  exudation  as  described  by  Bennett,  namely,  the 
exudation  of  decolorized  lymph  into  the  interstices  between  the 
constituent  elements  of  a  texture.  Both  sets  of  phenomena  alike 
show  that  inflammation  is  only  one  of  the  various  shades  of 
deviation  from  the  normal  process  of  nutrition, — a  diseased 
action  tending  to  a  local  lesion  (British  and  Foreign  Medico* 
Chirurgical  Review,  January,  1854).  That  the  irritation  of 
inflammation  is  in  some  measure  independent  of  the  nervea,  the 
following  interesting  experiment,  related  and  performed  by  Mr. 
Simon,  may  be  quoted  in  proof ; — 


.. 


"A  patient  had  complete  aniesthesia  of  tbe  fifth  nerve,  dependent  (i 
a  post-mortem  examination  subsequently  showed)  on  its  organic  disease; 
the  conjunctiva,  as  well  as  the  integument  of  the  face,  was  utterly 
insensible :  not  only  was  the  function  of  the  nerve  destroyed,  but  those 
reflective  nutritive  changes*  of  which  I  have  already  spoken  had  taken 
place,  and  had  exhausted  themselves;  showing  that  the  nerve  was 
spoiled  f<>r  participation  in  the  acts  of  nutrition  (whatever  they  may 
be)  no  less  than  for  its  more  obvious  uses  as  a  medium  of  consciou 
;  the  cornea  bad  undei^oue  ulceration,  and  had  healed  agaL 
The  following   experiment  was  carefully  made  :— The  lids  being 
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effected  by  a  gradual  return  of  all  the  parts  to  a  natural  state: 
a  mere  retracing  of  the  steps  by  which  the  natural  actions  had 
been  departed  from  sufficiently  describes  the  process  (Paget). 

The  process  of  resolution  has  been  closely  watched  by  Mr, 
Paget.     He  has  seen,  in  those  cases  where  impairment  of  fun* 
and   actual   lesion  had  taken  place*    that  fragments  of  ti brine, 
washed  from  the  blood  in  the  vessels  of  the  injured  parts,  wei 
borne  along  and  floated  in  distant  vessela    The  observations 
I)r+  Kirkes,  also,  leave  no  doubt  that  similar  changes  may  o 
in  wann-bl coded  animals,  and  may  be  the  source  of  great  e 
may  be,  indeed,  productive  of  some  of  those  constitutional  effects 
yet  to    be  noticed,  by   carrying   the    materials  of   diseased   or 
degenerate  blood  from  a  diseased  organ  to  one  that  was  previ- 
ously healthy.    When  the  disappearance  of  the  inflammation  is 
unusually  sudden  and    rapid,  the    event    is  technically  called 
" delitescence"  and  if  at  the  same  time  the  symptoms  of  inflam- 
mation appear  at  another  part  not  anatomically  connected  with 
the  part  first  diseased,  the  event  is  called  a  " metastasis" 

When  the  process  does  not  confine  itself  to  the  simple  expres- 
sion of  altered  nutritive  changes  between  the  constituent  tissu 
of  a  part  and  the  blood ;  but  when  the  tendency  to  exudation 
amongst  the  interstices  of  texture  continues,  and  does  not  sub- 
as  already  explained, — namely,  by  resolution, — then  it  is  that 
(1()  such  a  material  is  separated  from  the  blood  as  will  become  a 
medium  or  nidus-subskince,  in  which  many  changes  connected 
with  the  growth  of  new  particles,  granules,  or  cell-forms  will  take 
place,  and  the  phenomena  of  which  have  been  so  well  described 
by  Bennett,  Gluge,  Paget,  Yirehow,  Beale,  and  John  Simon ;  and 
(2.)  coincident  with  this  exudation,  and  the  changes  whicli 
undergoes,  the  tissue  of  the  part  itself  sustains  serious  altera- 
tions. For  in  all  such  inflammations  especially  of  the  more 
vascular  parts,  when  there  is  increased  exudation  from  the  blood- 
vessels, there  is  a  great  deterioration  of  the  surrounding  elements 
of  tissue.  The  texture  is  rendered  soft  and  easily  torn,  and  by 
such  changes  of  cohesion  tho  elasticity  of  parts  (a  circumstance 
often  of  very  primary  importance)  becomes  greatly  altered  and 
impaired. 

These  changes,  therefore,  Mr,  Paget  happily  describes  as  con- 
sisting of, — (L)  Productive  efiecte — that  is,  effects  resulting  from 
the  growth  of  new  particles,  granules,  or  cell-forms,  from  pre- 
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immediately  return,  but  an  impression  is  left,  in  the  shape  of 
a  pit.     The  part  which  ia  the  seat  of  serous  effusion  is  then 
/  em  pressure,  or  to  be  (Edematous. 

The  fibrine  of  inflammatory  serous  effusions  remains  in  solution 
for  weeks  or  months  within  the  body,  daring  life,  but  will 
coagulate  readily  when  withdrawn.  This  delay  of  the  fluid  to 
coagulate  within  the  body  is  a  propitious  event  So  long  as  it  is 
liquid,  absorption  may  still  ensue  without  its  undergoing 
ulterior  change  when  the  inflammation  subsides.  This  subsidence 
of  the  inflammation,  however,  is  necessary,  for  it  is  known  that 
long  as  inflammation  continues  there  is  impairment  of  func- 
tion, and  absorption  does  not  take  place. 

One  constant  characteristic  of  the  productive  effects  of  inflam- 
mation is,  that  growing  material  is  always  developed  from 
pre-existing  germinal  elements  of  the  tissue  involved;  and  the 
effusion  that  results  from  mere  mechanical  obstruction  to  the  flow 
of  blood  is  very  different  from  the  fibrinous  effusion  of  an  inflam- 
mation.    In  the  former  case  the  fluid  effused  from  the  bloo 
merely  the  serous  part,  as  the  fluids  of  anasarca  and  aw  lies. 
will  not  coagulate.    Sucli  fluids,  as  a  rule,  neither  present  fibrine, 
nor  are  any  granules,  particles,  or  cell-forms  developed  in  them 
from  the  elements  of  surrounding  tissue. 

Fibrine  can  only  be  made  to  exude  upon  any  surface  or  put 
in  %  state  of  irritation  or  inflammation.     Such  a  local  change  is 
sufficient  to   cause   the  exudation   of  fibrine,   independt 
traction  to  the  circulation;    and   the  cause  of  the   •. 
differences  in  the  nature  of  exudations  ia  to  be  found  in  the 
Bpedftl  constitution  of  the  irritated  parts  (Vibchow), 

it    hits    been   clearly   shown    (SfMON,   Lkhmann,  BeaLe)  that 
there  are  two  essential  characteristics  of  inflammatory  effusion, — 
(I.)  It  tends  to  contain  certain  ingredients  in  larger  pro 
than  that  in  which  they  exist  in  the  blood — excess  of  cld< 
of  sodium  and  of  phosphates  and  albumen;  (2.)  Organic  (onus 
Hud  in  it  a  suit;i I ile  place  fur  growth 

The  site  of  effusion  resulting  from  inflammation  is  important, 
as  sometimes  constituting  the  chief  element  of  danger — a  das 
sometimes  immediate,  from  the  mechanism  of  the  parts  mBm 
A   large  quantity  of  fluid  is  often  poured  out   in   g  hort 

time.     The  cavity  of  the  pleura  may  fill  in  a  few  hours, 
the   lung   may   be  compressed   by  it  to  a  half  or   third  of  its 
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bulk :  and  if  both  pleural  cavities  become  thus  affected,  consu- 
lting dov  rim/i  the  patient  must  die  from  suffocation,  if 
^t  at  il  by  allowing  &ee  vent  to  the  fluid,     This 
i    tapping    tl  -r,  nrt  technics J  \y.  "p&ror 
\m   effusion   into  the  areolar  submucous 
glottis  may  also  produce  almost  immediate  death 
rfocation,  unless  the  cavity  of  the  larynx  is  immediately 
apt                idmit  the  air  to  the  lungs  (WATSON). 

%  Blood  £ffusio)t8  or    K  .^.— Such    chiefly    occur 

ire  of  the  new  v.  ve loped  in  the  newly  formed 

rial,  which  has  just  become  vascular  (BqkiTAMBT),     In  the 
irse  of  internal  inflammations,  extravasations  of  bio..*! 
nure,  and  betoken  an  unfavourable  state  of  the  constitution 
-ueh  as  occurs  in  typhus  is    eurvy,  in  purpura, 

in  syphilis.-    The  post-rmrtem  evidence  of  such  extravasations 
the  '.  of  a  col  Loatriz  at  i  of  rupture  and 

Fusion,  and  the  colour  is  found  to  be  due  to  the  presence  of 
■iierally   in   the    form    of    a   mass   of    aggregate 
tals,  composed  of  minute   rhombic  columns,  and  which  may 
red  as   the  regular  typical  ultimate  form  into  which 
N I  in  any  part  of  the  body  where  consideral  le 
masses  i  bfeod   continue  to  lie  for  any  length  of 

im>  poplecfcic  clots  an*!  coftgula  in  the  Graefian  vesicle  of 

hon  (VlRCHOW), 
fprtly  ol  that  we  must  not  confound  with 

;  i   u  1 1  i cl  i  the  inflammatory  products  are 
hied,  i  &t  have  acquired  a  more  or  less  deep  tinge 
Mood,  through  the  oozing  of  some  of  its  dissolved  colouring 
The  natural  colour  of  inflammatory  new  formations  is 
ah  or  yellowish-white,  and  even  when  they  have  become 
]f\  in  the  recent  state  prevents  their  having 
visible   to  the  naked  eya     When 
>ry  product*  present  the  tinge  of  redness,  it  is  either 
because  of  hsBraorrhage  mto  them,  or  because  they  have  imbibed 
the  dissolved  col  of    the   blood;  and   when   this 

luring  life,  or  soon  after  death,  it  is  impor- 
tant, its    implyi  hectic,  ill- maintained   condition  of    the 
ition  the  colouring  matter  of  the  corpuscles 
bfecumes                      soluble, 
a                               Lymph  or   Fibrme* — This    product  is  so 
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named  to   distinguish    it  from    the    lymph    in   the  lymph;. 
vessels,  with  which    it   is  probably  not  identical  (PAGET),     It 
is  a  characteristic  primary  product  of  the  inflammatory  process, 
and  was  called  originally  "lymph"  or  "{MOgufabU  lymph;"  and 
more  recently  it  has  been  called  "ejmidatimt"  or  u  fibrinous 

lory  exudation,"     "It   U  at  first/1   says   Mr,    Paget. 

*' probably   always    a   pellucid    liquid    exudation    which    panes 

through  the  blood-vessels" — "sweats  through  them,"  as  Sin 

hath  it, — "and  especially  through  the  capillaries  of  the  inflamed 

Its  most  characteristic  general  properties  are,  that  it  may 

ecome  a  nidufasubstance,  capable  of  taking  some  duu 

in    promoting  the  growth  of  new  elements    tikfl 
connective  tissue  of  the   body/*     But  the  nature  of  the 
products  of    this  development    in   the  "  inflammatory  lymph" 
varies  much,  according  to  the  part  and  the  state  of  the   I 
stitution;  and  accordingly  Bennett  attempts  to  distinguish 
products  of  simple  exudation  from  those  of    tuberculous  and 
cancerous  exudations.     The  typical  elementary  forms  which  i 
aw  amongst  inflammatory  lymph  vary  according  to  a  madi 
iter  variety  of  circumstances.     The  circumstances  which  I 
to  modify  the  type  of  the  inflammatory  process,  or  impart  to  it 
a  particular  tendency  in  respect  to  the  nature  of  the  productive 
material,  may  be  shortly  stated  as  follows: — 

L  The  nature  of  the    tissue  in  which  the  inflammation 

2.  The  period  at  which  the  product  is  examined  after  exuda- 
ioo  has  taken  place  and  growth  commenced. 

3,  The  state  of  the  blood  and  the  nature]  of  the  zymotic  or 
condifodionat  morbid  state  which  may  be  associated  with  the 
i  nil  animation* 

4  The  amount  of  vascularity  which  the  affected  part  retains. 

5.  The  amount  of  the  local  exudation,  and  the  extent  of  healthy 

LorplicfttocL 

6.  The  suddenness  of  the    phenomena  of    exudation  and 

rowth, 
7-  The  persistence  of  the  inflammatory  state  in  its  vicinity 
8,  The  amount  of  fluidity,  seruni,  serous  effusion,  blood, 
mucus,  associated  with  the  inflammatory  lymph. 

Tlnse  lire  the  chief  circumstances  which  determine  and  modify 
the  elementary  forms  which   may  grow  amongst  the  "  inflam- 
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tcry  lymph*"  and  which  may  advance  to  further  development, 
oration.     These  circu instances,  severally,  or  ruort 

Snaaoe  the  different  stages  of  progroogiofl,  by 
>cal  lesion  of  the  inflammatory  process  may  ultimately 
terminate  in  resolution,  in  permanent  organic  misckief,  in  death 
parts  involved,  or  in  death  of  the  pati 
There  are  several   typical    forms,    especially   found    growing 
ingit  the  w  inflammatory  lymph,"  and  in  the  growth  of  which 
of   Lb*?  lymph    may  take  some  sham — namely,  the 
granular,  molecular,  or  fibrillated  development  of  fibrinous  pro- 
r  forma, 
Rokitansky  describes  these  typical  forms  by  the  terms  *\fibrin~ 
***  and  "croupous"  and  Dr.  C.  J.  R  Williams  by  the  names  of 
"jrfiudic"  and  "aplastic"    Examples  of  each  variety  may  illus- 
trate the  application  of  the  terms.     To  the  fibrinous  or  plastic 
variety    belong  the    serous    effusions  already   referred   to,    and 
perhaps  also  the  granular,  molecular,  or  fibrillated  growths.     The 
wrpuscular,  14a,  or  aplastic  forms  of  lymph  are  represented 

rAnom  growths  which  never  become  consolidated,  as  in  the 
early  formed  contents  of  vesicles  in  vaccinia  and  herpes ;  in  the 
/  of  blisters  TBised  in  cachectic  patients;  in  some  instances  of 
imonut ;  and  in  some  forms  of  inflammation  of  serous  mem- 
bmnes.  In  by  far  the  larger  number  of  inflammatory  products 
these  typical  forms  are  mixed  in  various  proportions;  and  the 
i  m  of  corpuscles  in  new  growth,  the  greater 
be  probability  of  suppuration,  or  of  some  other  degenerai 
process,  and  the  more  tardy  is  any  process  of  development  into 
tissue.  such  as  that  of  adhesions,  indurations,  and  the  like.  In 
preponderance  of  granules,  molecules,  and  ribril- 
l*V  tl  in  the  new  growth,  is  generally  characteristic  of 

the  Madheai  ttim&tiona ;"  the  preponderance  of  corpuscles, 

tir  their  aole  ice  in  a  liquid  medium,  is  a  general  feature 

inflammation."  The  hardness  of  inflamed 
part*  h  due  to  the  former  of  these  typical  forms  of  inflammation, 
and  is  exemplified  in  the  case  of  a  jthlcfjmon  or  bull  before  it  sup- 
purate*; aa  also  in  a  hmg  in  a  state  of  In  put  I zatioih  when  its 
\rts  are  enclosed  by  lymph,  "just  as  the  stones  of  a  wall  are 
by  t  iit;"  also  in  the  hardening  of  a  chancre 

1  membranes  the  new  growth  forms 
a  layer  of  a  membranous  firmness  or  consistence,  to  which  the 
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name  of  false,  adventitious,  or  pseudo-membram  has  been  given 
By  this  new  growth  the  naturally  opposed  surfaces  of  parte 
which  are  inflamed  are  apt  to  adhere.  This  is  commonly  see© 
to  be  the  case  between  such  serous  surfaces  as  the  pteurm,  the 
pericar<liwmx  the  perttonewm,   or   the  ndges  of  a  v  The 

inflammation  associated  with  this  organization  is  sometimes 
billed  "ad I  tmation;*'  and  Dr,  John  Thomson  m 

tained  that   this  growth    and    organization    might   be    effi 
between  the  surfaces    of  wounds   in  less  than  four  hours  alter 
they  were  inflicted. 

On  the  surfaces  of  mucous  membranes  may  generally  be  seen 
the  *' corpuscular"  typical  form  of  new  growth  as  a  result  of 
inflammation.  It  has  little  tendency  to  cohere,  but  grows  in 
films,  gelatinous  masses,  shreds,  patches,  or  delicate  casts  ot 
surface  upon  which  it  was  formed.  The  new  growths  in 
catarrh  of  the  intestines  are  an  example;  so  are  the  membranes 
sometimes   passed    from   the    cavity  of  the    uterus,  and    ca 

invnorrheal  membra/jivs.  In  the  "adhesive'*  form  of  inflam- 
mation the  new  growth  of  granules  or  of  molecules  may  ulti- 
mately assume  the  form  of  fibrous  tissue  interstitial  to  the 
textural  elements  inflamed.  Examples  of  this  organization  are 
seen  in  the  laminated  and  nodular  thickening  of  the  capsules  of 
the  spleen,  the  thickening  and  induration  of  the  periosteum,  or 
the  capsule  of  the  hip  joint  in  chronic  arthritis ;  and  by  virtue 
of  the  peculiar  tendency  to  contraction  which  fibrinous  prod" 
possess,  the  contractions  of  parts  are  to  be  explained  which  have 
bean  the  seat  of  such  a  form  of  inflammation. 

There  are  instances  also  in  which  the  new  growth  assumes  the 
form  of  adipose  tissue,  elastic  tissue,  and  epithelium  (K hikes, 
Virchow,  Paget)  ;  and  bone  is  a  very  frequent  ulterior  change 
which  it  assumes,  especially  when  the  new  growth  is  interstitial 
to  fibrous  tissue  ;  but  these  ulterior  events  only  happen  after 
the  inflammatory  process  has  ceased  in  the  part  So  long  as 
the  inflammatory  phcrnniicDa  continue,  the  tendency  of  the  new 
growth  is  to  assume  the  corpuscular  form,  such  as  pus,  rather 
than  the  more  adhesive  forms  of  organization  Hence  rapid 
organization  accompanies,  as  a  general  rule,  a  minor  degree  of 
action;  and  by  depressing  the  action  of  a  part,  we  tend  to  prevent 
the  threatened  occurrence  of  suppuration. 

The  existence  of  the  inflammatory  state,  associated  with  an 
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interstitial  exudation,  influences  the  simplest  corpuscular  forms 

rgankation     Lympi  tple  primordial  forms,  occur, 

represented  by  the  corpuscles  of  chyle,  lymph,  the 

white  corpuscles  of  the  blood,  and  by  those  of  granulations  on 

surface  of  a  wound.     These  simple  cells  become  developed 

mjih   while  it    is    still    fluid,   transparent,   and 

Leora     The  first  discernible  organic  form  in 

herpes,  for  example,  is  that  of  a  mass  of  soft, 

greyish-white  corpuscles,  about  i^roth  or  BcVuth  of 

•  in  diameter,  round  or  oval*  pellucid,  but  appearing,  as  if 

ugh  irregularities  of  its  surface,  dimly  nebulous  or  wrinkled. 

Jt  does  j  granular,  nor  is  it  formed  by  an  aggregation  of 

i  its  earliest  state,  can  any  cell-wall  be  clearly 

demonstrated;  or  any  nucleus  on  adding  water.     In  a  few  hours, 

a  pellucid  membrane  appears  to  nave  grown  over  its 

ihle  by  wiiter,  which  raises  up  part  of  it  like  a 

vehicle,  while  the  contained  mass  retreats   or  subsides  to 

ut  of  the  enclosure,  and  appears  more  nebulous  or 

than  before.     A  nucleus  ultimately  forms,  and  can  be 

in  this  mass  (Paget). 

From   these  primordial  cell -forms  in   the   lymph  either   the 

idh<  puscular  forms  of  organization  may  proceed ; 

forms  of  corpuscles  described  by  authors  bh 

plav  nbrc  cells,  cells,  or  fibro-plastic  cells,  and 

r>ni*  'laments,  are  developed  from  the  germinal  matter 

fie  surrounding  tissue  by  continuous  development.      Also, 

from  the  dai  at  of  the  primordial  gyapalea,  corpuscles,  or 

elb,  idl  those  y  tortus  proceed  which  are  known  as 

"compound    granide-masdes 
odbt^   "Jn/tam/m&t&rf  globules"   and   much    of    the    moUc-* 
that     makes     inflammatory    effusions 

les  of  growth  as  well  as  degeneration  are  well  described 
by  Mr-   Paget,   from    whose    work   on   Surgical    Pathology    the 
uples  and  illustrations  are  chiefly  taken : — 

ay  simply  wither  or  waste,  as  may  be  noticed 
►n  the  valves  of  the  heart  or  large  art<  : 
tl  fellow,  stiff,  homy,  elastic,  and  nearly  trans* 

in  the   lymph    deposited  over  a  compressed    lung, 
ittociaied  with  empyema  or  h ydrothorax. 
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8*  The  fi brine  of  lymph  may  undergo  changes  similar  to  what 
known  as  fatty  degeneration, — changes  similar  to  those  which 
rlmordtal  lymph-cvll  when  it  is  transformed 
ms.     The  two  changes  generally  go  on  together.    To  the  former 
change,  namely,  the  fatty-like  degeneration  of  the  fibrine,  Mr. 
Paget  gives  the  name  of  *U  m  degeneration:"  the  solid 

fibrine  of  inflammatory  lymph  that  becomes  again  liquid  when 
suppuration  takes  place,  as  may  be  observed  in  a  hard  mass 
inflamed  texture  when  it  becomes  soft. 

This  is  a  defeneration  which  brings  the  new  growth  into  a 
state  favourable  for  its  absorption,  or  to  the  resolution  of  an 
inflammation.     Examples  of  such  an  absorption  may  be  seen 

&&,  ami  the  observations  of  Dr.  Kirkes  on  the  rant 
of  adhesions  of  the  pericardium  in  comparison  with  the  frequenc 

Erf  ]m  i -n-:mlitis  may  also  be  explained  in  this  way. 
3.    Melanic  degeneration  of  lymph  and  new  growths  is   n< 
unfreqiient,  as  in  peril* > it  it 't#. 
Concurrent  with   these  degenerations  of  the  lymph-grant 
and  molecules  are  the  degenerations  of  the  cmym&ciilar  elements. 
t    They  may  wither,  as  in  the    dried-up    pus    of   clu 
abscesses, 
2,  The  fatty  degeneration  of  cells  is  said  to  be  shown  in  the! 
transition  to  the  granuU-ceU,  known  also  as  the  injlcvmmahi 
globule  of  Gluge,  or  the  mudatwn-cQrpuwU  of  Bennett.     The 
history  of  the  formation  or  growth  of  these  corpuscles  is  still 
doubtful. 

The  description   o£  them,  as  originally  given   by  Gluge,  in 
rihing  the  alterations  of   blood    in    inflamed    parts,  is   as 
follows: — 

He  observes  *4th»t  the  blood-globules  lose  their  tegument  and  their 

r .     Their  inner  substance  alone  remains,  which*  however,  does  no* 

remain  solitary;   but  by  w eaus  of  a  whitish  connecting  material  the 

masses  become  agglomerated*  and   form  dense,   opaque,  round  groups, 

containing  on  an  average  from  twenty  to  thirty  of  the  smaller  bodies, 

ch,  examined  *inglyj  are  quite  light  and  transparent,     By  means  of 

pressure  or  acetic  acid  the  associated  granules  break  down   into  the 

1  bodies,  and  we  see  that  the  opacity  is  merely  owing  to  the 

aasoeiathni.     The  associated  bodies  have  a  diameter  in  the  mass  of  from 

Mh  to  roth  of  a  millimetre;  the  single  granules  are  from  *irth  to  ^sth 

of  a  millimetre.     These  associated  bodies,"  says  Gliige,  "  I  have  seen 
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the  blood-Teasels,  so  that  we  have  not  here  to  do  with  a  fluid  which, 
tmuodiDg  through  the  coats  of  the  blood-vessels,  is  changed  into 
gnmnki.   They  escape  by  bursting  the  capillaries." 

That  this  cell  or  corpuscle  is  formed  within  as  well  as  without 
the  blood-vessels,  is  apparent  from  an  examination  of  inflamma- 
tory fangs  or  brain-substance.  The  corpuscles  may  be  seen  to 
coat  the  blood-vessels  exteriorly  and  interiorly  to  their  walls; 
and  the  formation  of  the  corpuscle  of  Gluge  can  also  be  traced 
through  stages  of  development,  as  described  by  Vogel,  Bennett, 
Kolliker,  Hasse,  and  myself:  as  well  as  through  stages  of  degen- 
eration from  the  normal  state  of  some  corpuscular  elements 
(textoral  or  morbid),  the  occurrence  of  which  has  been  described 
lj  Bernhardt,  Dr.  Andrew  Clark,  Dr.  W.  T.  Gairdner,  and  Mr. 

The  essential  ingredient  of  which  the  compound  granule-cell 
is  composed  appears  to  be  oily  or  fatty  matter;  and  these  cells 
vary  considerably  in  their  appearance,  according  to  the  fineness 
with  which  this  matter  is  divided.     In  some  the  oil-drops  are 
large,  in  others  they  are  small  and  quite  granular.     They  are 
by  no  means   confined    to    inflammatory  parts.      Kolliker,    in 
examining  morbid  products  in  an  animal,  has  seen  oval  blood- 
discs  included  in  these  corpuscles,  showing  that  the  cell-mem- 
brane may  be  in  some  instances  a  subsequent  formation  in  their 
progressive    development.      This  view  of   their    nature  would 
imply  that  a  number  of  the  original  oil  or  fluid  granules  come 
into  contact  with   each  other,  and  cohere  into  a   glomerulus, 
which  subsequently  becomes  invested  with  a  membrane,  and 
constitutes  a  cell,  the  contents  of  which  gradually  undergo  some 
morphological  process  by  which  they  are  resolved,  and  ultimately 
pass  into  the  circulation  (Simon). 

My  own  observations  on  this  point,  published  in  184-9,  and 
chiefly  made  upon  inflamed  pulmonary  tissue,  led  me  to  express 
the  same  result,  as  to  the  nature  of  this  compound  corpuscular 
development,  in  the  following  statement: — 

u  1.  The  formation  of  clear,  transparent,  non-nucleated  cells  may  be 
observed. 

"  2.  The  formation  of  cells  with  a  nucleus  and  nucleolus  are  seen, 
differing  from  pus-corpuscles  in  their  large  size,  and  in  having  a  single 
nucleus.     These  are  formed  in  the  fluid  of  coagulated  exuded  matter, 
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and  become  gradually  filled  by  minute  granules,  which,  when  few  in 
number,  readily  admit  of  the  nucleus  being  seen,  Subsequently!  however, 
they  conceal  it ;  and  the  originally  smooth  cell-membrane  becomes  nig- 
ged, the  granular  cell  appearing  aa  a  spherical  agglomeration  of  granules. 
Subsequently  the  cell-wall  appears  to  vanish,  the  enclosed  granules  to 
serrate  from  one  another,  and  to  fall  into  irregular  heaps'*  (A 
Med.  Journal,  No,  178,  for  1SRI). 

The  following  are  the  general  facts  connected  with  the  appear- 
ance o  f  1 1 1  <  see  r<  *rpuscles : — 

"1.  They  are  formed  in  greatest  abundance  during  the  first  stage  of 
the  exudation  (the  second  stage  of  pneumonia,  according  to  Laennee), 

As  long  as  the  capillary  circulation  ia  going  on,  and  before  com- 
plete stagnation  has  taken  place. 

"3.   \V}ujn  the  redneiB  and  condensation  is  the  greatest,  the  corpuscles 
begin  to  disappear,  or  are  not  seen. 

u  \.  They  disappear  altogether  as  the  red  softening  passes  into  grey, 
becoming  liquid, 

"5.  They  are  imperfectly  formed,  or  not  at  all,  in  the  deposits  that 
occur  during  the  progress  of  typhus  fever  or  typhoid  fever." 

dating  these  observations  with  the  descriptions  of  Mr, 
Paget  relative  to  the  liquefaction  of  fibrine; — with  those  fcldO 
Zwicky  and  Gulliver,  who  found  these  corpuscles  in  the  softened 
apex  or  centre  of  arterial  clots; — with  those  of  Simon,  who  states 
that  they  are  often  found  in  the  fibrinous  clots  of  veins; — with 
their  occurrence  in  the  manmaary  secretion,  in  the  softened  parts 
of  enoepbaloid  cancer^  in  the  vicinity  of  apoplectic  effusions, 
and  that  generally  they  are  extremely  apt  to  be  present  where 
blood,  or  the  products  of  exudation  or  secretion,  are  undergo 
absorption; — doe*  it  not  appear  probable,  moreover,  from  tile 
lucid  description  given  by  Mr.  Paget  (when  he  says,  that  during 
m  of  these  corpuscles  "they  present  a  gradual  increase 
«jf  shining  black-edged  particles,  like  minute  oU-drope,  which 
&<eeuinulate  in  the  cell-cavity,  and  increase  in  number,  and  soi 
times  in  size  also,  till  they  fill  it")  that  theee  compound  granular 
cells,  when  associated  with  iiulanunatory  products,  fulfil  a  very 
important  function,  as  the  media  through  which  the  liquefied, 
softened,  and  disintegrated  products  of  inflammation  are  gradually 
absorbed? 

The  observations  of  Eeinhardt,  Xh\  Andrew  Clark,  Paget,  and 
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Gaiidner  also  place  it  beyond  a  doubt,  that  compound  granular 
cells  may  result  from  a  fatty  degeneration  of  the  textural 
cells  of  a  part;  just  as  calcareous  or  pigmental  degenerations 
occur,  and  which  are  common  to  primordial  cells.  While  there 
can  be  no  doubt,  therefore,  that  fatty  degeneration  of  lymph 
or  textural  elements  may  lead  to  the  appearance  of  compound 
granular  cells,  that  process  can  scarcely  be  called  degeneration 
which  is  associated  with  development,  growth,  and  complete 
absorption,  by  which  the  indurated  and  confused  parts  of  an 
inflammation,  such  as  the  solidified  portions  of  a  lung  in  pneu- 
monia, are  ultimately  cleared  up. 

Degenerate  products  are  usually  persistent,  but  the  compound 
gnnnle-cell  is  not  It  seems  to  have  an  important  function  to 
perform  in  the  removal  of  fluid,  effete,  or  softened  exudations, 
after  which  it  too  disappears. 

The  most  frequent  and  important  result  of  inflammation  is 
the  formation  of  pus  by  the  growth  of  pus-cells.     If  a  phlegmon 
or  boil  be  observed,  when  it  is  a  firm,  hard,  and  solid  mass  of 
texture  and  exudation,  we  may  feel  in  a  few  days  that  the  solid 
mass  has  become  fluid,  and  that  it  has  not  increased  in  bulk. 
Hie  solidity  and  hardness  are  due  to  the  inflammatory  changes 
and  effusion,   the  softening  is  due  to  the  growth  of  pus-cells 
developed  from  the    germinal  elements  of   surrounding  tissue 
(Vibchow,  Beale).     So  it  is  with  the  cells  of  vesicular  eruptions 
which  become  pustular.    The  new  cells  there  also  become  pus- 
cells — a  change  which  may  be  accomplished  in  twelve  hours, 
or  sooner  (Paget).     The  following  circumstances  point  to  the 
development  of  pus  from  pre-existing  germinal  matter,  namely, 
that,— -(1.)  A  preliminary  lymph-cell  cannot  always  be  discerned; 
(2.)  The  modification  of  the  suppurative  process,  which  occurs 
in  the  inflammation  of  mucous  surfaces,  where  the  formation 
of  pus  seems  at  once  to  take  the  place  of  the  natural  cell-growth, 
without  any  apparent  distinction    or  alteration  of  the   mem- 
branes   of   the    mucous    cells,    corresponding    in   this   instance 
to  the  most  simple  idea  one  can  have  of  what  Virchow  terms 
parenchymatous  inflammation,  as  described  at  page  79.    Ulti- 
mately   the    natural    mucous    secretion    undergoes    a    change. 
The  characteristic  cells  on  its    surface  drop  off  in  all  stages 
of  abortion.     Impaired    cohesion    of  parts    results, — an    invar 
liable    expression   of   the   inflammatory    tendency.     The    epi- 
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thelial  covering  becomes  less  characteristic,  and  gradually 
declines  to  small  and  simple  cells,  mingled  with  many  primor- 
dial cells,  which  appear  to  have  been  hurried  from  the  surface 
before  they  had  time  to  undergo  their  legitimate  development 
into  the  perfect  mucous  cells.  From  this  sketch  of  what  oc 
"  it  will  be  obvious,"  as  Mr.  Simon  writes,  '*  that  the  anatomical 
distinction  between  pus  and  mucus  must  be  as  useless  as  ti  it- 
so-called  chemical  testa  Infinite  gradations  between  the  two 
frsteoy  all  practical  value  in  such  criteria  Mucus,  as  a  copious 
fluid  $ecretiont  has  no  existence  in  health;  the  only  nat 
secretion  of  a  mucous  membrane  is  its  epithelium,  which  ought 
not  to  exist  in  quantity  sufficient  for  any  evident  discharge. 
If  the  secretion  be  hurried,  it  immediately  begins  to  assume 
the  forms  and  physical  characters  of  pus,  even  to  the  splitting 
of  its  nuclei  with  acetic  acid/'  In  short,  the  essential  process  of 
inflammation  has  been  established  in  the  very  cell  itself]  by  the 
abnormal  nutritive  morphological  relations  which  take  place 
between  it  and  the  blood  in  the  processes  of  life. 

Inflammations  of  mucous  membrane  with  a  vnueinous  exuda- 
tion (quite  as  chai^eteristic  of  inflammation  as  fihrUwus  exuda- 
tions) appertain  to  certain  organs,  c.  g.t  the  gastric  atarrhal 
inflammations.  Such  mucus  is  loaded  with  mucin,  as  a  charac- 
teristic product  of  the  inflamed  mucous  membrane,  and  which 
gives  the  tenacious,  stringy  character  to  the  discharge. 

Between  healthy  pus  and  healthy  mucus  there  can  thus  be  no 
mdfaflio&j  but  there  are  conditions  between  the  two  whicli  J 
neither  " jmiixetoorthy"  pus  nor  healthy  mucus. 

Formation  of  Pim— Suppuration.— Well-formed,  perfectly  elabor- 
ated pus  is  a  smooth,  viscid,  yellowish  or  cream-coloured  fluid, 
specifically  heavier  than  water,  averaging  generally  about  1*030, 
having  little  or  no  smell,  and  of  an  alkaline  re-action.  Microsco- 
pically, it  is  seen  to  be  composed  of  certain  essential  constituents, 
namely,  the  pus-cell,  and  often  minute  clear  particles,  which 
seem  to  have  some  relation  to  the  pus-cells  as  rudiments  or 
nuclei  of  them.  These  constituents  float  in  a  fluid  or  serum 
called  the  liquor  puri$t  The  pus-cells  are  about  tAith  to  *  A*th 
of  an  inch  in  diameter,  pellucid,  filled  with  semi-fluid  albuminous 
<<>i i tents,  and  sometimes  containing  a  lew  minute  oil-globules, 
which  give  the  cells  a  granular  appearance.  Their  shape  appears 
to  depend  upon  the  density  of  the  liqtwr  purU.    Sometimes  a 
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distinct,  circular,  dark-edged  nucleus  may  be  seen  in  the  paler 
corpuscles,  and  sometimes  two,  or  even  three  particles,  like  a 
divided  nucleus.     The  minute  clear  particles  often  seen  are  not 
more  than  ninth  of  an  inch  in  size.    Such  are  the  components 
of  good,  healthy,  or  praiseworthy  pus— the  pus  laudabile  of  the 
older  authors — literally,  the  pus  to  be  commended,  as  showing 
a  benign   form  of   inflammation,  indicating    that  the   process, 
though  a  morbid  one — a  disease— is  going  on  regularly,  and 
promises  a  fortunate  issue  (Watson).    It  is  the  laudable  pus 
of  surgical  writers.    When,  however,  the  process  deviates  from 
the  state  of  health— deviates  from  the  usual  and  regular  course 
of  the  morbid  action  in  a  person  otherwise  healthy — then  we 
Snd  not  only  variations  in  the  pus -cells,  but  multiform  mix- 
tures of  withered  cells  appear,  with  molecular  and  fatty  matter, 
escaped  and  shrivelled  nuclei,  blood-corpuscles,  and  fragments 
of  granular  matter  like  shreds   of  fibrine.     The   liquor  puris 
becomes  unduly  liquid,  and  the  pus  is  then  said  •  to  be  watery 
or  ichorous.     It  may  even,  in  weak  and  tuberculous  patients, 
consist  chiefly  of  a  thin  serum,  mixed  with  flakes  or  curdled, 
when  it  has  been  called  serous  pus.    When  the  colouring  matter 
of  blood  is  mixed  with  it,  it  is  called  sanious  pus.    Chemical  or 
vital  changes  of  various  kinds  bring  about  a  peculiar  decomposi- 
tion in  pus  while  yet  in  contact  with  living  parts,  although  it  is 
probable  that  atmospheric  air,  or  gases  from  an  internal  cavity, 
may  have  to  do  with  the  change;  but  hydrosulphate  of  ammonia 
is  frequently  developed,  especially  in  abscesses  about  the  alimen- 
tary canal,  near  the  tonsils  or  the  rectum.    The  stench  is  then 
meet  offensive  when  the  fluid  is  set  free.     Pus,  besides  pos- 
sessing certain  chemical  properties,  may  possess  certain  specific 
properties:   thus  it  may  be  impregnated  with  certain  poisons, 
as  that  of  syphilis,  or  of  small-pox;  it  is  also  often,  in  certain 
constitutional  states,  loaded  with  foreign  matters,  such  as  urate 
of  soda. 

The  formation  of  pus  is  termed  suppuration.  It  takes  place 
under  three  conditions,  namely, — (1.)  Circumscribed;  (2.)  Dif- 
fused; and  (3.)  Superficial 

As  examples  of  the  circumscribed  formation  of  pus  may  be 
mentioned  an  abscess,  a  boil,  or  phlegmon,  in  which  the  suppura- 
tion is  enclosed  within  a  cavity  whose  walls  are  composed  of 
connective  areolar  tissue,  and  into  which  interstitial  exudation 
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of  inflammatory  lymph  and  serum  has  extended  over  a  certain 
area.     It  happens  that  while  the  central  portion  of  an  aim  hi* 
become  purulent  (t.  e<,  has  produced  pus-cells  as  a  result  <>f 
continuous  premature  proliferation  of  tissue),  the  pet 
has  maintained  its  firmness  and  solidity  by  activity 

■  vvth— and  sometimes  a  "thin,  opaque,  yellowish -white  1m 
easily  detached,"  separates  the  suppuration  area  from  the  denser 
part     This  has  been  called  a  "pyogenic  membrwne,    6 
supposition  that  its  function  ts  to  secrete  the  pus,  wb  i 
nuclei  and  cells  of  the  denser  part  are  growing  by  continuous 
but  premature  development  into  pus-cells.    Abscess  me- 

times  formed  without  any  of  the  usual  accompanying  e 
inttai  n  1 1 1 ;  1 1  mn  being  present.     They  are  generally  slowly  fori  i 
and    are  named  old  or  chronic   abscesses.      When  suppunn 

pens  in  the  natural  cavities  of  the  body  it  is  still  circum- 
scribed.    It  is  not  then,  however,  called  an  abscess,  but  a  purulent 

Diffuse  suppuration  is  exemplified  in  phlegmonous  tryst  t 
OT  the  purulent  infiltration  of  an  organ.     In  such  cases  the 
inflammation   extends    through   a  wide    extent   of   tissue,  and 

a  first  to  last  the  boundaries  are  ill-defined*  The  growth 
of  pus-cells  is  distinctly  interstitial  They  are  generally  rapidly 
famed,  and  the  tissue  becomes  thoroughly  infiltrated,  as  if 
soaked  in  pus*     The  usual  want  of  cohesion   in   the  elem- 

nssue  involved  in  inflammation  prevails  from  the  first,  and 
ultimately  large  almtglts,  or  death  of  portions  of  texture,  may  take 
place.  In  some  textures  of  a  loose  kind  it  is  believed  that  the 
pus  may  spread  about  or  infiltrate  parte  by  its  own 
thereby  leading  to  secondary  destruction  of  tissue  and  the  forma* 
tion  of  what  are  called  sinuses. 

The  incipient  progress  of  difiuse  suppuration  is  probably 

-imilar  to  that  of  a  phlegmonous  abscess,  but  the  inflammit' 
is  generally  of  a  different  type,  and  all  the  processes 
complete;  thus,  no  fibrinous  lymph  circumscribes  the  limits  of 

abscess,  nor  does  any  membrane  form  to  limit  the  pus.  The 
process  of  suppuration  is  less  perfect,  so  that  the  abscess  often 

tains  shreds,  or  even  large  portions  of  mortified  and  loose 
connective  tissue.  The  pus  is  less  healthy,  is  thinner,  containing  a 
larger  portion  of  scrum,  and  oftentimes  portions  of  loose  fibrinous 
lymph.     The  pointing  of  this  form  of  abscess  differs  also  from 
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tint  of  the  phlegmonous  abscess,  for  the  pus  readily  passes  from 
its  original  seat,  by  infiltration,  and,  gravitating  towards  the  most 
depending  position,  presents  a  soft,  broad  surface,  without  any 
indications  of  pointing.    Such  collections  of  matter  are  always 
of  grater  extent  than  phlegmonous  abscesses,  for  the  free  trans- 
mission of  pus  from  part  to  part  occasions  a  great  extension  of 
the  original  disease.     When  these  diffused  abscesses  open,  the 
phenomena  which  result  depend  very  much  on  the  nature  of  the 
opening,  and  how  it  has  been  effected.     "  I  have  seen,"  says  Mr. 
Hunter,  "large  lumbar  abscesses  open  of  themselves  on  the  lower 
part  of  the  loins,   which  have  discharged  a  large  quantity  of 
Batter,  then  close  up,  then  open  anew,  and  so  go  on  for  months, 
without  giving  rise  to  any  disturbance ;  but  when  opened,  so  as 
to  give  a  free  discharge  to  the  matter,  inflammation  has  imme- 
diately succeeded,  fever  has  come  on,  and,  from  the  situation  of 
the  inflamed  part,  as  well  as  from  the  extent  of  the  lesion,  death 
in  a  very  few  days  has  been  the  consequence."    The  same  result 
has   also  occurred   from   liberating   collections  of    the    diffuse 
suppurative    process    in    other  parts.      In  erysipelas,   however, 
which  so  often  gives  rise  to  this  form  of  abscess,  a  free  opening  is 
often  necessary,  to  allow  of  the  escape  of  the  portions  of  loose 
areolar  tissue  they  contain. 

Superficial  suppuration  may  be  observed  in  gonorrhoea,  puru- 
lent ophthalmia,  and  generally  in  inflammation  of  mucous  and 
cutaneous  surfaces;  and  the  growth  of  pus  can  be  clearly  traced 
where  stratified,  as  well  as  columnar,  epithelium  naturally  exists. 
Upon  the  skin  the  development  of  pus  may  be  seen  to  proceed 
from  the  rete  Malpighii,  as  a  growth  by  continuous  premature 
development  of  cells  from  this  part  of  the  young  cuticle.  In 
proportion  as  these  young  cells  give  birth  to  younger  germs 
(proliferate),  a  separation  of  the  harder  layer  of  epidermis  ensues, 
and  a  vesicle  or  pustule  is  the  result  The  exact  spot  where 
the  growth  of  pus  occurs  corresponds  to  what  would  be  the 
superficial  layer  of  the  rete  Malpighii;  and  if  the  membrane  of 
the  vesicle  be  stripped  off,  the  cells  of  the  rete,  in  process  of 
conversion  into  pus,  in  place  of  epithelium,  will  adhere  to  the 
epidermis,  and  be  stripped  off  with  it  (Virchow).  In  the  deeper 
layers  the  cell-elements,  which  originally  have  only  single  nuclei 
(centres  of  nutrition,  growing  or  germinal  centres),  divide,  so 
that  their  nuclei  (or  centres  of  growth)  become  more  abundant 
VOL  I  H 


98 


Ti» HUB   RELATIVE  TO   PATHOLOGY. 


Single  cells  have  their  places  taken  b  J,  which,  iii 

turn,  again  provide  themselves  with  dividing  nuclei,  and  so  tlw 

process  of  multiplication  goes  Oil 

Dr.  D.  R.   Haldanc,  of  Edinburgh,  has  observed  and 
the  continuous   development  of    pus-cells  froru    the   cylindrical 
variety   of  epithelium.     In   a  case  of  .small -pox  he  found   the 
larynx  and  trachea  coated  over  with  a  soft,  dirty  ^looking  di 
which  was  found  to  consist  of  pus-cells.     On  gently  scrapie 
surface,  the  cells  were  found  enlarged,  and,  in  place  of  contain! 
a  single  nucleus,  each  contained  several — three,  four,  or  mom 
These  ware  derived  from  the  proliferation  of  the  original  nucleus. 
External  to  the  cells  wore  young  ones  in  all  stages  of  i 
burgh  M'dirtil  Journal,  Nov.,  166%  p  439)* 

Tin-  more  completely  the  epithelium  is  of  the  stratifi 
the  less  is  the  surface  liable  to  ulceration  (<:.  gn  the  urethra  in 
gonorrhoea);  but  those  mucous  surfaces  where  the  epithcli 
of  the  cylindrical  form  scarcely  ever  produce  pus  without  u 

(£.  tj.,  the  intestines).      Pus-cells,  mucous  cells,  and  epithelial 
cells,  are  now    regarded   pathologically  as   equivalent    el 
and  which  may  replace  one  another;  but  physiologically  \V 
are  not  equivalent  elements,  inasmuch   as  they  cannot  perform 
each  other *s  functions.     Deeply  seated  pus-formation  may  pmi>_»e 

ni  connective  tissue,  or  from  the  nuclei  of  vessels  or 
of  tissue.     An  enlargement  of  the  60  tissue  germs  occurs 

(Otto  Webek)>  which  divide  and  subdivide,  and  so   multiply 
excessively  by  divisions  of  the  larger  germinal  masses  or  c 
Round  about  the  irritated  or  inflamed  parts,  where  single  . 
lay,  masses  or  groups  of  cells  are  formed,  a  largt 
grows,  and  towards  the  interior  of  this  growth  heaps  of  little 
cells    accumulate.      These    little    accumulations    occur    at   first 
us  diffuse   "  infiltrations"  of   roundish    masses,  encircled 
intermediate  growth,  which  continually  liquefies  as  proliferatioi 
of  the   cells   extend.      Virchow    regards   this    liquefaction   as 
a   chemical   nature ;    the    intermediate  substance    (which 
gelatine)  becomes  transformed  into  mucus,  and  being  ultiinatcl 
converted   int4i   an  albuminous    fluid,   is   thus   rendered   liquid. 
Thus   two  different   modes  of  pus-formation    are   distinguished, 
according  as  (1.)  the  growth  of  the  pus-cells  proceeds  from  the 

m  of  superficial  tissue,  like  epithelium,  or  (2.)  from  connects 
tissue ;  and  two  forms  of  inflammation  can  in  like  manner 
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stant  result     It  may  be  due  not  merely  to  mechanical  separation 
by  infiltration  of  the  component  elements  of  tissue,  but  to  a  loss 
of  the  vital  cohesive  properties,  and  impaired  function  of  the 
tissues    themselves,  which  tend   towards  their   liquefaction   and 
degeneration.     Examples  of  this  may  be  seen  in  the  itifiammatioe 
upon    mucous    surfaces   already   referred  to,  also  in  the   inflam- 
matory red  softening  of  the  brain  and    spinal  cord,  and  in  the 
lungs,  where  a  peculiar  brittlene&s  and  rottenness  is  imparted  to 
their  fibrous  substance  or  skeleton  texture.     Such  softening 
due  to  vital  changes  in  the  proper  tissue,  often  independent 
any  interstitial  infiltration*      The  most  remarkable  example 
inflammatory  softening  is  that  which  occurs  in  bones.     An  acutely 
inflamed  bone  is  so  soft  that  it  may  be  cut  with  a  knife  (Stan let, 
Paget), 

But  while  some  parts  are  softened,  others  are  removed  alto- 
gether by  the  process  of  interstitial  abo&rptimi,  as  it  has  been 
termed,  This  phenomenon  is  best  seen  in  bones  which  have  been 
inflamed  Such  absorption  gradually  precedes  the  extension  of 
the  inflammatory  process,  and  leads,  in  the  case  of  abscesses,  to 
their  spontaneous  evacuation,  commonly  called  the  "pointing  of 
an  abscess"  The  inflammation  continues,  and  the  growth  of 
pus  moves  along  in  a  definite  direction,  towards  the  cutaneous 
or  mucous  surfaces  of  the  body  in  its  vicinity ;  but  as  the 
integuments  are  generally  the  more  prone  to  inflammation,  it  is 
probable  that  they  thus  become  soft,  and  yield  sooner  than  the 
mucous  surfaces  da 

Ulceration  goes  on  in  the  following  way,  as  seen  on  an  open 
surface,  sucli  as  a  wound  or  sore.  Three  processes  progress 
simultaneously  in  order  to  effect  ulceration: — (1.)  An  exudation 
of  inflammatory  lymph  and  serum  surrounds  the  mass  of  young 
cells  which  constantly  continue  to  grow  and  to  break  up  (pro- 
liferation). (2.)  Cells  are  thus  continually  growing  on  the  sur- 
face, to  be  carried  off  by  a  fresh  exudation.  (3.)  Liquefaction  of 
the  gelatinous  interstitial  material  supervenes,  and  so  destruction 
of  tissue  takes  place  continuously*     Thus  an  ulcer  forma. 

Granulation  is  one  of  the  modes  in  which  a  wound,  or  sor«,  or  a 
part  previously  acutely  inflamed,  beak*  It  is  then  said  to  do 
so  by  "second  intention/1  and  is  always  a  reparative  process. 
Granulation  may  occur  with  or  without  suppuration*  The  first 
mode  is  extremely  common,    The  latter  is  occasionally  seen  in 
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ulcerated  adipose  tissues;  a  muscle  being  divided,  unites  by  * 
cicatrix  of  connective  tissue,  no  muscular  fibre  being  reproduc 
and  a  divided  cartilage  unites  by  tough  fibrous  tissue,  but  ool 
a  cartilaginous  bund  of  union.     The  skin,  when  destroyed,  may 
be  reproduced  as  a  good  imitation,  yet  generally  it  is  Imperii 
After  small-pox,  the  refe  mucosum  is  either  slow  in  funning 
never  forms  at  all,  so  that  the  cicatrix  or  pit  remains  whiter  than 
natural.     Neither  the  smooth  muscular  fibres,   nor  any  of  the 
glandular  structures  of  the  skin  are  formed  in  its  sc;  i  its 

fibro-areolar  and  elastic  tissues,  its  papillae,  and  epidermis,  are  all 
well  formed  in  them.  The  reparation  of  the  mucous  membrane  is 
equally  imperfect,  the  villi  being  always  wanting.  The  reparation 
of  a  flat  bone,  such  as  the  cranium,  is  ao  slow  that  ten,  twenty, 
Bad  even  fifty  years  pass  away  before  a  small  I 
filled  up  with  bony  matter.  In  like  manner,  a  healed  cavity 
of  the  lungs  is  always  marked  by  a  cicatrix  of  areolar  tissue 
altogether  different  from  the  original  structure  ;  neither,  as  far  as 
we  know,  is  the  proper  tissue  of  the  liver,  of  the  spleen,  on 
the  kidney  restored.  A  nerve  simply  divided  is  united  by 
nervous  matter  in  about  twelve  months  or  more;  and  the  union 
is  quicker  and  better  in  all  tissues  if  air  is  excluded  from  the 
healing  of  the  part. 

It  is  a  rule  of  all  cicatrices,  that  the  newly  formed  part  is 
harder  and  of  greater  density  than  the  original  structure.  Muscle, 
for  instance,  unites  by  coarse,  dense,  connective  tissue;  tendon 
most  frequently  by  a  harder  and  less  pliant,  but  not  tougher 
tissue,  and  sometimes  by  bone ;  and  bone  after  a  fracture  is  a 
more  compact  substance,  and  contains  more  phosphate  of  lime 
than  before  the  accident ;  but,  notwithstanding  this  addition,  th© 
new  bond  of  union  is  not  so  strong,  nor  the  living  actions  so 
energetic,  as  in  the  original  structure.  For  when  the  constitution 
I'ccomes  enfeebled  by  severe  disease,  of  a  scorbutic  kind  especially, 
an  old  sore  has  been  known  to  open,  and  the  ends  of  a  once- 
broken  bone  again  to  separata  It  is  equally  a  rule  that  a  part 
having  been  once  inflamed,  the  liability  of  the  part  to  that  form 
of  inflammation  is  greatly  increased;  and  also  when  new  mem- 
branes or  tissues  have  formed,  that  these  tissues  are  infinitely 
more  prone  to  disease  than  the  original  membrane. 

Mortification  is  the  death  of  a  part,  and  may  be  complete  or 
incomplete.     In  the  soft  parts  the  former  is  termed  sphacelus, 
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and  the  latter  gangrene;   while  in  hard  parts,  as  the  bones, 
there  is  a  somewhat  similar  distinction,  namely,  into  caries  and 

Mortification  of  the  soft  parts  may  be  white  or  black  in  appear- 
ance, humid  or  dry.     The  mortified  part  has  a  black  aspect  when 
the  Mood  is  extravasated  through  the  walls  of  the  blood-vessels 
into  the  affected  tissues,  giving  to  the  part  a  purple  or  dingy 
hoe,  while  to  the  touch  it  is  soft,  inelastic,  and  doughy.     The 
mortified  part  may  appear  white  when,  by  the  action  of  cold,  the 
Wood  has  been  driven  from  the  part,  which  subsequently  freezes 
perfectly  white. 

Humid  mortification  occurs  when  the  blood  transudes  in  a 
fluid  state,  and  after  its  exudation  separates  into  its  constituent 
parts,  so  that  the  serum,  set  free,  dissolves  in  it  the  red  globules, 
raises  up  the  cuticle  in  bladders,  and  forms  what  are  termed 
"jaWycteruK."  Air,  generated  by  a  process  of  commencing  putre- 
faction, is  not  ^infrequently  contained  in  the  phlydence,  and  gives, 
to  the  finger  touching  the  part,  a  sensation  of  crepitation. 

Dry  mortification  is  a  rare  disease,  and  has  sometimes  been 
caused  by  the  ergot  of  rye,  or  other  diseased  grain,  used  as  food, 
giving  rise  to  the  disease  known  as  ergotism.  In  the  year  1716 
dry  mortification  appears  to  have  been  to  a  certain  extent 
epidemic  at  Orleans,  fifty  cases  having  been  treated  at  the  H6tel 
Dieu  of  that  city.  Dodard  described  it  as  beginning  generally 
in  one  or  both  feet,  with  pain,  redness,  and  a  sensation  of  heat  or 
burning  like  that  produced  by  fire.  At  the  end  of  some  days  the 
part  became  cold,  as  black  as  charcoal,  and  as  dry  as  if  it  had 
been  passed  through  fire.  Sometimes  a  line  of  separation  was 
formed  between  the  dead  and  the  living  parts,  and  the  complete 
separation  of  the  limb  was  effected  by  nature  alone,  and  in  one 
case  the  thigh  separated  in  this  manner  from  the  body  at  the  hip 
joint  In  other  cases  amputation  was  necessary.  Mr.  Solly  has 
given  an  interesting  case  of  this  description,  which  occurred  in 
the  practice  of  Mr.  Bayley,  of  Odiham.  The  patient  was  a  child 
three  years  and  seven  months  old,  from  whom,  by  this  spon- 
taneous process  of  nature,  both  arras  were  removed  above  the 
elbow,  the  left  leg  below  the  middle  of  the  thigh,  and  the 
right  foot  above  the  ankle  joint,  being  a  remarkable  instance,  in 
modern  times,  of  this  destructive  disease  (See  "Ergotism"  and 
Med.-Chir.  Trans.,  voL  xxii.,  p.  23). 
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The  bancs,  the  brain,  the  lungs,  the  liver,  the  spleen,  and 
kkl:  all  liable  to  sphacelus  and  g&ngime;  so  are 

different  tissues,  as  the  areolar,  cutaneous,  nervous,  and  serous. 
The  tDOscJeo,  tendons,  aponeuroses,  and  blood-vessels  are  likewise 
all  liable,  but  in  a  less  degree. 

Local  ami  General  Symptoms  of  Inflammation. 

Redness,  or  at  least  increased  afflux  of  blood,  swelling,  or 
least  increased  textural  productivity,  pain,  throbbing,  inerea 
sensibility,  disorder  of  function,  arrest  and  change  of  se< 
are  the  phenomena  which  are  associated  with  the  load  morbid 
state,  or  with  the  textures  in  its  immediate  vicinity.     Increased 
local  heat  under  all  circumstances  is  constant    This  has  been 
recently  proved  to  demonstration  by  the  ingenious  experiments 
of  Mr.  Simon  and  his  colleague,  Dr.  Edmund  Montgomery  {i 

fem  of  Surgery^  edited  by  T,  Holmes,  M.A-,  vol.  L,  p. 
If  the  local   process  of  inflammation,  however,  is  carried  on  upon 
a  minute  scale,  or  in  certain  tissues,  one  or  other  or  more  of  these 
symptoms  may  be  absent;  if,  on  the  other  hand,  the  local  process 
proceeds    on    an    extensive  scale,  and    involves    important 
delicate  textures  of  vital  importance,  then  we  have  much  mc 
unequivocal  expression  given,  not  only  to  local  symptoms,  hu 
to  complex  morbid  processes  affecting  the  constitution  generally. 
Of  these  the  chief  are: — 

L  Inflammatory  Fever.* — Of  the  constitutional  symptoms,  as 
they  are  termed,  tin  most  prominent  are  those  which  indicate 
"inflammatory  fever,  symptomatic  fever,  or  sympathetic  fever!* 
These  constitutional  symptoms  are  of  the  greatest  importance, 
not  only  by  indicating  the  nature  of  the  disease,  as  when  the 
inflammation  is  connected  with  an  internal  organ  removed  IV 
sight  and  touch ;  but  they  are  highly  important  as  a  guide  to 
treatment.  The  premonitory  symptoms  of  coldness  and  shivering 
are  usually  very7  decided,  but  not  of  long  duration.  They  are 
succeeded  by  a  stage  of  re-aetion_  The  pulse  is  then  hard  and 
swift.  There  is  thirst  and  greatly  increased  heat  of  surface.  The 
secretions  and  the  appetite  may  not  at  first  vary  much  from  the 
normal  state,  but  on  the  whole  are  diminished  Exhaustion  and 
emaciation  do  not  proceed  rapidly.  This  fever  is  pre-eminently 
of  strong  re-action  and  vascular  excitement,  and  these  charac- 
teristics may  be  said  to  constitute  ita  type. 


106  TOPICS  RELATIVE  TO  PATHOLOGY. 

white,  and  moist;  or  the  edges  and  central  tip  may  be  red  and 
dry:  the  latter  is  probably  the  more  frequent  combination. 
(5.)  The  Secerning.  The  secretions  and  excretions  in  general 
are  materially  diminished.  The  bowels  are  constipated — mainly 
from  want  of  mucous  secretion  from  their  lining  membrane ;  the 
skin  is  hot  and  dry;  the  mouth  is  parched;  the  urine  is  scanty, 
high-coloured,  generally  acid,  sparingly  aqueous,  and  holding 
much  saline  matter,  with  comparatively  little  urea,  in  solution. 
(6.)  The  Nutritive.  Digestion  is  interrupted;  so  is  assimilation; 
as  the  fever  advances,  so  does  emaciation;  and  strength  is  more 
aud  more  prostrate. 

The  chilliness,  often  amounting  to  shivering,  marks  the  date  of 
the  febrile  disturbance;  and  rigors  more  frequently  attend  the 
commencement  of  spontaneous  inflammation  than  of  inflamma- 
tion caused  by  external  injury. 

Regarding  the  constitutional  state  characteristic  of  inflam- 
matory fever,  some  important  general  conclusions,  especially 
insisted  on  by  Dr.  Alison  and  Dr.  Watson,  may  be  thus  shortly 
staUxl: — 

^1  >  It  is  to  be  observed  that  there  is  no  fixed  relation  between 
the  degree  or  intensity  of  internal  inflammations  and  the  con- 
stitutional fever  attending  them;  nor  is  the  fever  always  pro- 
portioned in  its  degree  of  violence  to  either  the  size  or  importance 
\*f  the  part  inflamed.  In  some  cases,  writes  Dr.  Alison,  where 
\vt>  are  sure  that  we  have  had  inflammation  going  on  under 
our  inspection*  to  extensive  effusion  of  pus,  the  pulse  has  been 
ftvbh\  the  skin  coed  and  damp,  and  the  patient  exhausted 
and  taint  on  the  slightest  exertion;  while  in  others  there  is 
high  and  more  inflammatory  fever,  and  in  some  of  these  the 
ttrgan  inflamed  has  been  so  to  no  extent,  and  its  function  com- 
paratively little  affected,  but  yet  the  patient  has  become  comatose 
iwarly  as  in  typhus,  and  died  so.  Laennec  makes  an  observation 
of  a  similar  kind  (AV/iu.  Med.  Journal,  May,  1857);  and  Dr. 
Watson  olwrm  that  the  fever  may  be  high  and  very  strongly 
markod  in  that  common  complaint,  the  quinsy,  cynanche  tan- 
*ilhri*%  or  foi«*«7/wK  which  can  scarcely  ever  be  said  to  imply 
nuioh  dangor,  (&)  The  situation,  the  extent,  and  the  degree 
of  the  looal  inflammation  being  the  same,  the  fever  commonly 
runti  higher  in  young  and  in  plethoric  persons,  and  in  those 
of  aauguine  tetni*munent>  than  under  opposite  conditions.     (3.) 
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or  less  severity,  while  the  fever  hitherto  has  been  Btiienic.  It 
the  occurrence  of  tlie  rigor  in  the  course  of  the  inflammatory^ 
febrile  state  which  gives  it  prominence  and  importance.  It 
generally  attracts  the  attention  of  the  patient,  and  indicates  to 
the  physician  that  pus  has  been  produced  in  the  part  or  organ 
inflamed-  As  soon  as  suppuration  is  complete,  and  the  abscess 
ripens,  or  pus  approaches  a  surface  to  be  discharged,  and  especi 
if  any  important  organ  is  its  seat,  the  fever  tends  to  become 
asthenic,  with  a  brown  tongue  and  a  rapid  pulse,  while  the  local 
pain  in  a  great  measure  subsides.  At  this  period  the  abscess 
must  open  spontaneously,  or  be  opened  by  art,  otherwise  the 
patient  may  be  in  danger.  The  opening  of  the  abscess,  though 
attended  with  much  pain  from  the  contracting  of  the  inflamed 
walk,  is  usually  followed  by  relief  of  all  the  constitutional  symp- 
toms; the  pulse  rises,  the  tongue  cleans,  the  appetite  returns* 
and  a  visible  and  immediate  amendment  takes  place.  If,  bow 
ever,  the  patient  has  been  exhausted  by  his  sufferings  in  the 
earlier  stages  of  the  disease,  the  relief  afforded  is  but  transient* 
the  pus  degenerates  into  sanies,  or  is  altogether  suppressed, 
fever  changes  its  type,  and  the  patient  sinks,  too  enfeebled  to 
establish  the  reparatory  process. 

II.  Typhoid  Fever — The  type  of  fever  known  by  this  name 
is  aatltenic  or  adynamic.  Feeble  and  more  feeble  the  patient 
becomes;  the  puke  sinks;  there  is  great  impairment  of  the  hearts 
action,  and  tendency  to  collapse;  the  features  become  pinched, 
shrunken,  damp,  and  ghastly;  and  the  skin  is  covered  with  a 
cold  and  clammy  perspiration.  Sometimes  these  adynamic 
characters  may  pass  into  that  typhoid  state  in  which  nervous 
symptoms,  such  as  delirium,  somnolence,  and  tremors,  prevaiL 
These  characters  are  known  as  nervous  or  ataxic.  The  tongue 
becomes  dry,  black,  and  tremulous,  sordes  cover  the  teeth,  and 
harden  on  the  lips  and  angles  of  the  mouth.  Low  muttering 
delirium,  stupor,  or  coma  prevail;  tremors  affect  the  voluntary 
muscles,  and  the  feces  and  urine  pass  unnoticed.  This  form  of 
fever  sets  in  as  a  consequence  of  some  untoward  or  unhealthy 
tendency  of  the  inflammatory  process,  such  as  when  mortification 
of  the  part  occurs.  Any  cause,  however,  by  which  the  system 
becomes  extensively  vitiated  will  bring  about  this  form  of  fever. 
It  is  not  necessary  that  the  part  should  die.  Putrescence  of  the 
infiltrated    exudations  in   the   inflamed   part,   degenerating   and 
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decomposing,  poison  the  fluids  circulating  amongst  them,  and  so, 

by  absorption,  may  induce  the  typhoid  state.     If  this  happens 

with  an  internal  organ,  the  event  is   generally  indicated  by  a 

Hidden  cessation  of  all  pain,  at  which  the  patient  often  appears 

veiy  happy,  and  even  joyous,  while  to  the  experienced  physician 

its  midden  cessation  is  assuredly  an  evil  omen  (Watson).    The 

mod  important  vital  functions  are  deeply  impaired  by  a  prolonged 

existence  of  this  type  of  fever.    It  tends  to  death  by  a  complete 

finking  of  the  circulation,  and  diminution  and  loss  of  animal  heat; 

or  deepening  stupor,  with  oppressed  respiration,  supervenes ;  or 

the  patient  dies  by  a  combination  of  both  conditions, — asthenia 

and  coma. 

UL  Hectic  Fever. — If  suppuration  continues  beyond  the  powers 
of  the  constitution  to  supply  the  process  with  material  to  form 
inflammatory  lymph  and  pus — if  the  inflammation  continues,  and 
becomes  chronic  as  to  time,  inflammatory  lymph  continuing  to  be 
exuded,  and  pus  continuing  to  form  in  profuse  quantity,  especially 
if  an  internal  organ  is  its  site — another  type  of  febrile  symptoms 
m  apt  to  supervene,  constituting  hectic  fever.  It  is  not  to  be 
supposed,  however,  as  was  once  believed  and  taught,  that  hectic 
fever  is  due,  in  every  case  in  which  it  occurs,  to  the  continued 
formation  of  pus.  There  are  forms  of  hectic  fever  unconnected 
with  suppuration  anywhere,  but  associated  with  some  analogous 
wasting  of  the  bodily  substance;  for  example,  a  prolonged 
secretion  of  milk  in  mothers  who  suckle  their  infants  beyond  the 
natural  period.  In  all  cases  where  a  drain  upon  the  system  is 
established  beyond  its  means,  such  a  complex  morbid  condition  of 
tlie  body  as  hectic  fever  may  be  thus  induced,  and  the  mischief 
may  not  be  revealed  by  any  other  symptoms.  This  type  is 
particularly  distinguished  from  the  inflammatory  and  typhoid 
forms  of  fever  by  its  remarkable  intermissions,  which  are  usually 
periodical;  a  period  of  remission  and  a  period  of  exacerbation 
usually  occurring  once,  and  sometimes  twice,  in  the  twenty-four 
hours.  It  is  also  characterized  by  an  excessive  waste  of  the 
tissues  of  the  body;  and  the  sweating  which  attends  the  par- 
oxyams  causes  great  exhaustion.  The  assimilative  and  nervous 
functions  are  comparatively  unimpaired,  bo  that  it  is  a  febrile 
state  generally  of  very  long  continuance.  The  mind  remains 
perfectly  clear— often  vigorous  and  active — even  when  the  body 
is  debilitated ;  and  if  the  intervals  between  the  paroxysms  are 
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tolerably  free  from  febrile  excitement,  the  hectic  type  of  £ 
may  be  protracted  much  beyond  what  at  tirst  sight  might  appear 
credible  ;  and  thus  it  is  sometimes  within  our  power  to  alleviate 
greatly  this  condition.  If,  however^  the  fever  does  not  abate 
during  the  remissions  of  the  excessive  paroxysm,  when  sweating 
continues  profuse,  and  when  suppuration  or  other  wasting 
charge  is  excessive,  the  fatal  termination  approaches  rapidly. 

The  leading  symptoms  of  tins  form  of  fever  have  been  win 
and  described  minutely  by  mwy  obaerraftt,  non-prof  I   as 

well  as  professional  The  fever  creeps  on  insidiously,  and  almost 
imperceptibly ;  and  the  physician  is  at  first  led  to  suspect  its 
existence  by  a  very  slightly  increased  frequency  of  pulse,  and 
a  small  degree  of  heat  of   skin,  occurring  generally  tow; 

tiling,  and  subsiding  before  the  beginning  of  the  next  day. 
The  pulse  is  subject  to  temporary  quick  excitement  from  slight 
causes,  such  as  by  exertions  by  emotion,  or  by  food,  as  after 
meals,  The  heat  is  especially  felt  in  the  palms  of  the  hai 
soles  of  the  feet  The  excitement  of  the  pulse  gradually  begins 
to  be  more  and  more  easily  induced  throughout  the  day;  and 
towards  evening  the  general  exacerl>ation  of  the  febrile  state 
becontaa  regular,  and  is  unmistakable.  Periodic  exacerbations 
or  febrile  paroxysms  occur  almost  invariably  towards  evening, 
and  remissions  now  become  distinctly  marked.  The  exacerbation 
■lies  its  height  about  midnight,  and  terminates  by  a  profuse 
perspiration  or  sweating  stage  towards  the  morning.  This 
sweatiug  is  sometimes  called  colliquative!  and  may  be  replaced 
or  accompanied  by  dtafrh&CL  Occasionally  a  second  paroxv 
OCCUJ&  in  the  morning  after  breakfast  (Wood),  or  at  noon,  as 
described  by  Cullen ;  and  as  a  mid-day  meal  was  common  in 
his  day,  it  is  probable  that  these  slighter  paroxysms  may  be 
attributed  to  such  causes  as  the  simple  taking  of  food.  Gener- 
ally, however,  in  the  earlier  periods  of  this  type  of  fever,  the 
interval  from  morning  till  towards  the  afternoon  and  evening  ia 
free  from  fever;  but  in  the  advanced  stage  the  fever  becomes 
nearly  constant,  while  the  evening  exacerbations  and  the  morning 
sweats  remain  characteristic  to  the  end.  The  pulse  of  the  h 
patient  is  scarcely  ever  so  bard  and  full  as  the  pulse  in  iitjiuni- 
>v  is  it  so  soft  and  compressible  as  the  pulse  of  the 
typhoid  patient  It  expresses  a  middle  condition  between  the 
of  very  variable  character,  both  as  to  quickness  and  strati;. 
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according  to  the  degree  of  exhaustion  of  the  patient  and  the 
amount  of  febrile  re-action.  Often  during  the  paroxysm,  or 
during  temporary  excitement  from  slight  causes,  it  reaches  120 
beats  in  the  minute,  the  beat  being  performed  with  a  jerk,  as  if 
the  result  of  irritation  upon  a  weakened  heart  (Wood). 

The  heat  of  skin  during  the  paroxysm  is  often  considerable, 
and  always  distressing,  so  that  little  more  than  the  slightest 
covering  can  be  endured.  The  respirations  are  quick  and  short. 
Hie  appearance  of  the  face  is  so  characteristic  that  the  hectic 
fcutk  of  the  cheek,  limited  to  a  spot  in  its  centre,  is  now  well 
known.  The  delicate  bright-red  colour  and  circumscribed  form 
of  the  flushed  spot  contrast  strongly  and  often  beautifully  with 
the  pale  cheek,  and  the  bright  and  sparkling  eye  with  its  sclerotic 
of  pearly  whiteness  The  surface  of  the  skin  is  harsh  and  dry, 
and  towards  the  close  of  life  the  region  of  the  ankles  are  apt 
to  become  oedematous.  The  patient  loses  flesh  rapidly,  and  as 
death  approaches  he  becomes  exceedingly  emaciated.  It  is  then 
that  diarrhoea  is  apt  to  supervene,  and  to  aggravate  the  sweating, 
so  as  completely  to  exhaust  the  remaining  strength.  The  mind, 
unclouded  before,  gently  wanders  now,  and  the  functions  of 
life  cease,  generally  without  a  struggle.  It  is  often  one  of  the 
dosing  symptoms,  most  strongly  marked,  in  pulmonary  con- 
sumption; and  the  non-professional  pen  of  our  great  novelist, 
Mr.  Charles  Dickens,  has  beautifully  portrayed  its  more  striking 
features  in  the  death  of  Smike: — 

"  But  there  were  times,  and  often  too,  when  the  sunken  eye  was  too 
bright,  the  hollow  cheek  too  flushed,  the  breath  too  thick  and  heavy  in 
its  course,  the  frame  too  feeble  and  exhausted,  to  escape  their  regard 
and  notice.  There  is  a  dread  disease  which  so  prepares  its  victims,  as  it 
were,  for  death;  which  so  refines  it  of  its  grosser  aspect,  and  throws 
around  familiar  looks  unearthly  indications  of  the  coming  change, — a 
dread  disease,  in  which  the  struggle  between  soul  and  body  is  so  gradual, 
quiet,  and  solemn,  and  the  result  so  sure,  that  day  by  day  and  grain  by 
grain  the  mortal  part  wastes  and  withers  away,  so  that  the  spirit  grows 
light  and  sanguine  with  its  lightening  load;  and  feeling  immortality  at 
hand,  deems  it  but  a  new  term  of  mortal  life,— a  disease  in  which  death 
and  life  are  so  strangely  blended  that  death  takes  the  glow  and  hue  of 
life,  and  life  the  gaunt  and  grisly  form  of  death." 

The  forma  of  fever  now  noticed,  as  phenomena  which  may  be 
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associated  with  the  inflammatory  process,  are  to  be  regarded 
various  types  which  the  febrile  state  may  assume, 


Section  in. — Degeneration  of  Tissue. 

Definition. — Defeneration  of  tissue  implies  such  a  d 
from  the  vormttl  .state  as  would  give  rise  to  a  jxttpabh  moe 

inits  minute  elements  of  a  granular  du  (us; 

or  of  any  deterioration  which,  by  the  functional  actions  of  repair 
in  ike  n  Id  not  fuive  been  left  there,  nor  been  visibU, 

Pathology- — The  circumstances  under  which  degenerations  occur 
are  of  the  nature  of  decay  and  death.  For  example,  degenera- 
tion occurs  to  an  immense  extent  In  the  tissues  of  the  aged, 
especially  in  the  heart  and  arteries,  and  to  a  less  extent  in  the 
voluntary  muscles  and  the  hard  textures.  Towards  the  close  of 
the  life  of  a  part  of  the  body,  degeneration  takes  place — as,  for 
example,  in  the  textures  of  the  placenta,  when  utero -gestation  is 
nearly  complete  To  such  degenerations  Virchow  has  given  the 
name  of  neeixibiosis,  because  death  and  degeneration  seam  to  be 
brought  about  by  altered  life  at  the  close  of  natural  existence.  In 
this  respect  it  may  be  truly  said,  that  "As  we  begin  to  liv*.- 
begin  to  die/1  A  spontaneous  wearing  out  of  living  parts  goes 
on,  so  that  destruction  and  annihilation  are  immediately  con- 
sequent upon  Ufa  Softening  is  the  ultimate  result  of  such 
degeneration,  which  becomes  palpable  chiefly  by  the  decided 
friabiUty  of  the  parts.  The  minute  elements  of  tissue  lose  their 
coherence^  and  at  last  really  liquefy,  so  that  pulpy  or  fluid  products 
take  their  place.  When  it  is  remembered,  also,  how  abundantly  a 
granular  fatty  transformation  occurs  after  death,  the  nature  of 
degenerations  becomes  more  itttdligi Me;  and  my  friend  Dr.  Ly 
Professor  of  Medicine  in  the  Catholic  University  of  Ireland,  insti- 
tuted a  series  of  observations  which  beautifully  demonstrated  a 
process  of  morphic  changes  of  tissues  through  dissolution  and 
decay,  till  the  mortal  parts  of  our  body  return  "ashes  to  ashes" 
and  "dust  to  dust"  To  these  morphic  changes  he  has  given 
the  name  of  u  Histolysis!'  To  the  same  end  are  the  demonstra- 
tions of  Dr.  Quain,  regarding  the  conversion  of  muscle  into  fat, 
and  of  crude  flesh  generally  into  adipoccre,  accounting  for  the 
enormous  fattioess  of  certain  geological  strata  in  which  animal 
are    abundant   (MlClL£Us,  quoted   by   Simon).      Such 
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experiments  and  observations  as  those  of  Panum,  Melsens, 
Ascheraon,  Gluge,  Lyons,  Simon,  Burdach,  Wagner,  Michaelis, 
and  others,  and  in  which  granules,  vesicles,  and  cell-forms  appear 
to  arise  spontaneously  out  of  homogeneous  albuminous  fluid, 
will  go  far  to  explain  many  of  the  conflicting  accounts  which  are 
given  of  the  nature  of  the  inflammatory  products  just  described, 
and  of  the  degenerations.  Such  forms  may  undoubtedly  arise, 
as  these  observers  show ;  and  having  arisen,  they  decompose  and 
advance  through  changes  such  as  Dr.  Lyons  has  described  under 
the  name  of  histolysis.  On  the  other  hand,  the  productive  results 
of  inflammation  undoubtedly  grow  from  pre-existing  tissue- 
elements,  as  already  described. 

All  these  degenerations  are  examples  of  atrophy  with  changes 
of  texture  (Paget),  as  distinguished  from  atrophy  resulting  from 
ample  decrease  of  bulk,  the  organ  or  tissue  otherwise  retaining 
its  usual  form,  and  to  some  extent  its  function.  To  recognize 
the  following  degenerations  after  death,  the  employment  of  the 
higher  powers  of  the  microscope  is  essential. 

(a.)  Fatty  Degeneration. 

Amongst  the  degenerations  which  are  brought  about  by  the 
spontaneous  wearing  out  of  living  parts,  the  most  widely  spread, 
and  the  most  important,  is  unquestionably  the  fatty  degeneration. 
It  is  attended  by  a  continually  increasing  accumulation  of  fat, 
which  replaces  the  minute  elements  of  tissue  in  different  organs ; 
and  Simon  concludes  generally,  regarding  the  presence  of  oil  or 
fat  in  textures  uninflamed,  that  it  is  essentially  a  sign  of  weak- 
ness or  of  death,  representing  decomposition  of  effective  material 
In  such  necrobiosis  the  elements  of  the  tissue  completely  perish, 
and  are  replaced  by  fat-granules.  Examples  of  this  degeneration 
may  be  seen  in  the  minute  elements  of  muscle,  especially  of  the 
heart ;  also  in  the  acini  of  the  liver,  contiguous  to  the  capillaries 
into  which  the  branches  of  the  portal  vein  break  up  ;  and  in  such 
degeneration  the  cells  ultimately  disappear,  leading  to  loss  of  sub- 
stance and  atrophy  of  the  gland ;  in  the  blood-vessels,  in  the 
corpora  lutea  of  the  ovaries,  in  the  renal  epithelium,  and  in  many 
pathological  products,  such  as  pus,  tubercle,  cancer,  and  the  like, 
when  in  process  of  decay;  and,  in  short,  in  nearly  all  cell- 
structures,  this  degeneration  is  known  to  occur,  except,  perhaps, 
red  blood-corpuscles  and  the  elements  of  nerve-tissue. 
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In  every  texture  the  degeneration  becomes  evident  in  a  similar 
manner.  Isolated,  extremely  minute  globules  of  fat  appear  in  the 
cell-contents,  ami,  becoming  more  abundant,  they  gradually  fill  up 
the  cell-rjivitv  Usually  the  fat-granules  appear  at  some  *Ji-itanee 
from  the  nucleus  ;  but  ultimately  they  lie  as  close  to  each  other  as 
in  tin-  oototirum  eorpwdea  oi  milk.  At  last  the  nucleus  i> 
longer  visible,  and  the  membrane  of  the  -'11  finally  disappears — 
probably  by  a  species  of  solution.  If  the  degeneration  occurs  in 
the  more  rigid  structures,  as,  for  example,  in  the  walls  of  art* 
the  fatty  granules  retain  the  form  of  the  cell  which  they  replace. 
Such  degeneration  in  arteries  is  first  seen  in  the  connective  tissue 
corpuscles  composing  the  innermost  layer  of  the  internal  coat 
Afterwards  the  intermediate  substance  softens,  the  degenerate 
fat-granule  masses  fall  asunder,  and  the  current  of  blood  may 
carry  away  the  particles  of  fat  with  it  Thus  a  number  of 
uneven  pfaeee  (eicatricial-like  lose  of  tissue)  may  be  produced 
upon  the  surface  of  the  larger  vessels  without  the  appearance  of 
ulceration  (VlRCHOW), 

In  fatty  degeneration  of  the  substance  of  the  heart  there  is 
discoloration  of  its  whole  substance.  It  assumes  generally  a 
pale,  yellow  hue,  with  peculiar  spots  on  the  papillary  muscles. 
Short,  yellow  streaks,  which  communicate  with  each  other,  are  to 
be  seen  in  the  direction  of  the  primitive  fasciculi,  and  pervading 
the  substance  of  the  papillary  muscles. 

Yellow  softening  of  the  brain  is  a  form  of  fatty  degeneration, 
and  this  yellowness  is  due  to  the  accumulation  of  finely  granular 
fat.  At  every  point  where  fatty  degeneration  attains  a  high 
pitch,  great  opacity  will  always  present  itself  A  transparent 
part  becomes  opaque,  as  in  the  cornea,  where  the  fatty  clouding 
marks  the  arcus  senilis,  described  by  the  late  Mr.  Canton 
persons  past  middle  life,  and  which  has  been  regarded  as  an  index 
to   the   '  of  fatty  degi aeration  of  other  more   important 

organs,  although   the   importance  of  the  sign   may  have   b 
exaggerated.     In  some  form  of  Bright's   disease  the  uriniferous 
tubules  become  filled  with  fattily  degenerated  epithelium,   which 
appears  on  the  surface  as  opaque  spots* 

Additional  examples  of  this  fatty  degeneration  are  to  be  seen 
in  the  fatty  liver,  and  in  mo  >*&ium,  atrophied  renal  cap- 

sules, and  thymus  gland,  and  the  muscles — voluntary  as  well  as 
involuntary — the  fatty  degenerations  of  the  placenta,  of  cartilage, 
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of  bone,  and  of  morbid  growths :  indeed,  there  is  no  kind  of  tissue, 
healthy  or  morbid,  which  may  not  undergo  fatty  degeneration. 

When  the  normal  structure  of  the  part  is  thus  transformed  into 
fat,  it  is  ultimately  destroyed,  and  the  place  of  the  histological 
elements  is  gradually  occupied  by  a  purely  emulsive  mass — a 
kind  of  milk  or  fatty  debris — that  is,  an  amorphous  accumu- 
lation of  fatty  particles  in  a  more  or  less  highly  albuminous  fluid 

(VlBCHOW). 

With  reference  to  fatty  degeneration  in  particular  organs,  see 
the  account  given  of  local  diseases. 

(6.)  Mineral  Degeneration — Petrifaction. 

The  process  which  is  followed  by  tissues  undergoing  this  form 
of  degeneration  is  very  similar  to  that  described  in  the  previous 
paragraphs;  but  it  is  necessary  to  distinguish  the  forms  of  mineral 
degeneration  as  distinct  from  ossification.  Formerly  every  kind 
of  tissue  condensed  to  the  same  degree  as  a  bone  was  considered 
ossified,  and  the  condition  described  as  "ossification"  But 
although  a  part  may  have  lime  in  its  intercellular  substance,  and 
although  stellate  cells  may  be  present  in  it,  yet  it  may  be  merely 
"calcified,"  or,  as  Virchow  terms  it,  "petrified"  tissue,  and  this 
condition  he  briefly  describes  as  "petrifaction"  Pathological 
ossification  presupposes  that  the  tissue  or  part  which  ossifies  is 
called  into  existence  by  growth,  and  not  that  a  previously  existing 
tissue  or  part  merely  assumes  the  form  or  hardness  of  bone  by 
absorbing  calcareous  salts.  Ossification  always  begins  by  a 
growth  of  new  tissue ;  and  deposition  of  calcareous  salts  in  its 
substance  does  not  take  place  till  a  comparatively  late  period. 

Calcification  or  Petrifaction  is  a  degeneration  comparatively 
more  frequent  in  the  peripheral  arteries,  and  occurs  most 
commonly  in  cases  where  there  is  a  tendency  to  calcifications 
generally,  and  where  calcareous  salts  are  set  free  at  other  points 
in  the  system,  to  circulate  with  the  juices  (Virchow).  The 
lesion  is  to  be  distinguished  also  from  atheroma  of  the  arteries. 
In  both  conditions  the  artery  may  be  felt  to  be  a  hard  and  rigid 
tube,  with  a  calcareous  feel  to  the  knife  or  the  touch.  A  careful 
examination  microscopically  will  show  that  the  degeneration  is  in 
the  middle  coat,  that  calcification  or  petrifaction  of  the  minute 
muscular  cell-elements  has  taken  place,  and  that  the  fibre-cells  of 
the  circular  fibre  coat  are  transformed  into  calcareous  spindle- 
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shaped  bodies.  The  degeneration  may  also  invade  surrounding 
parts,  wbile  the  internal  coat  of  the  artery  may  be  unehanged 
The  larger  arteries  are  often  brittle,  from  tbe  mineral  defeneration 
of  their  tissue — associated  often  with    fatty  degeneration  (<ri 

'().  Patches  or  plates  of  the  mineral  substance  may  be  seen 
imbedded  in  tbe  middle  coat  after  the  inner  membrane  is  stripped 
off  When  the  smaller  vessels  undergo  the  mineral  degeneration, 
the  deposit  resembles  particles  of  oil;  and  the  nature  of  si 
an  appearance  can  only  be  determined  by  tbe  application  of 
mineral  acids,  which  will  dissolve  the  mineral  matter  with 
effervescence. 

Nerve-cells,  the  fibrous  membrane  of  the  brain,  the  pia  mater, 
and  the  choroid  plexus,  are  all  liable  to  undergo  the  mineral 
degeneration.  Exudations  and  new  growths  are  similarly  liable. 
Dr.  Bennett  has  seen  the  gall-bladder  converted  into  a  calcar* 
.shell,  and  the  pericardium  into  an  unyielding  box  of  mineral 
matter  enclosing  the  heart.  The  cardiac  valves  are  thus  of 
covered  with  mineral  encrustations.  Cancer  and  tubercle- 
growths  may  be  transformed  by  the  mineral  degeneration;  and 
Dr.  Bennett  has  shown  how  the  calcareous  transformation  of 
tubercles  is  the  natural  mode  of  arresting  their  advance. 

The  degeneration  may  follow  upon  the  metastasis  of  eaf 
salts,  not  excreted  by  the  kidneys,  in  cases  of  caries  of  the  b«  1 1 
necrosis,  or  osseous  cancer.  I  have  seen  specimens  in  the  most 
interesting  collection  of  Professor  Virchow  which  showT  that  metas- 
tatic deposits  of  bone-earth  have  taken  place  in  the  lungs  and 
in  the  stomach  under  such  circumstances,  Considerable  portions 
of  the  pulmonary  tissue  were  calcified  or  petrified,  without  any 
apparent  injury  to  the  permeability  of  the  respiratory  passages. 
The  lesion  in  the  lung  looked  like  a  portion  of  fine  bathing 
sponge.  The  mucous  membrane  of  the  stomach  was  in  like 
manner  transformed  into  a  calcified  or  ■/  mass.     It  felt 

like  a  rasp,  and  grated  under  the  knife,  so  that  the  stomach- 
tubes  seemed  imbedded  in  a  stiffened  mass.  The  basis  of  such 
it*  ration,  in  which  the  lime-salts  find  a  resting-place,  are  the 
fine  fibrous  or  connective  tissues;  and  hence  the  degeneration  is 
seen  to  occur  in  fibrous  tumors,  in  serous  membranes,  in  the 
parenchyma  of  lungs  and  stomach  (as  in  tbe  instance  just  men- 
tioned), in  cicatrix  tissue  on  the  skin,  in  tin  f  the  In 
in  the  connective  tissue  of  muscle  sheath,  as  well  of  the  heart  as 
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of  common  muscle;  in  the  tunica  albuginea,  in  the  fibrine  coagula 
in  the  heart's  cavities,  in  aneurismal  sacs,  and  in  the  thyroid 
and  pineal  glands.  The  cretifications  of  fibrine,  of  pus,  of  tubercle, 
of  cancer,  of  vegetations,  of  coagula,  all  pertain  to  this  form  of 
degeneration;  and  the  process  may  be  traced  through  all  stages 
of  progressive  degeneration  from  the  pulp-like  condition  to 
cement-like,  compact,  calculous  concretion,  as  in  the  phlebolite 
of  veins;  also  in  the  turbid  chalky,  speedily  condensing  juice 
of  the  cysts  of  the  choroid  plexus,  and  the  cell-incrustations  of 
the  pineal  gland  concretions,  as  well  as  in  the  calcification  of 
mmvmata  and  cancers.  With  regard  to  the  degeneration  as  seen 
in  tumors,  Mr.  Paget  describes  two  methods  by  which  it  ad- 
vances, namely,  a  peripheral  and  an  interstitial  calcification. 
The  former  is  the  rarer  of  the  two.  In  this  form  of  degeneration 
the  fibrous  tumor  is  seen  to  be  coated  with  a  thin,  rough,  nodu- 
lated layer  of  chalky  or  bone-like  substance.  In  the  interstitial 
farm  the  degeneration  is  interspersed  throughout  the  tumor,  and 
to  arranged  that  by  maceration  a  heavy  hard  mass  is  obtained, 
variously  knotted  and  branched,  like  a  lump  of  hard  coral 
(Pkget,  Surgical  Pathology,  voL  ii.,  p.  139). 

(c.)  PigmerU-Degeneration — Phgrrwrdaiion. 

In  this  degeneration  pigment  takes  the  place  of  the  minute 
tissue-elements,  as  fat  or  lime  did  in  the  previously  described 
conditions.  It  is  seen  in  mucus-corpuscles,  as  in  catarrhal 
pneumonia,  in  the  pulmonary  epithelium,  in  the  acini  of  the 
liver,  in  the  epidermic  tissue,  in  the  corpuscles  of  the  blood  in 
ague  and  mdancemia.  As  in  the  former  degeneration,  so  in  this 
one,  a  distinction  must  be  carefully  made  between  fat-granule 
cells  and  pigmentation,  for  in  both  cases  apparently  the  same 
image  is  offered  to  view. 

The  fat-granule  cells  appear  as  brownish-yellow  corpuscles, 
hut  their  individual  particles  have  no  positive  colour;  whereas 
the  pigment-cells  contain  unquestionable  grey,  brown,  or  black 
molecules  of  pigment,  which  are  opaque  (Virchow).  The  diag- 
nosis between  the  two  is  important,  as  in  the  brain,  for  example, 
where  both  sorts  of  granule-cells,  namely,  pigment-cells  and  fat- 
cells,  may  exist  side  by  side.  The  former  points  to  apoplexy 
having  existed,  the  pigment  originating  probably  in  a  solution  of 
the  colouring  matter  of  the  effused  blood,  the  fat  to  cerebral 
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softening.     There ibro   it.  is   of  importance   for  the   path 
interpretation  of  the  diseased  condition  to  distinguish  beta* 
pigment  and  fat  in  the  granular  form.     Such  pigment  or  colouring 
matter  is  insoluble  in  potash  and  acids — even  in  nitric  aeicL 

In  mucus-corpuscles  or  catarrhal  cells   the  pigment  exists  in 
the  form  of  greyish -black  granules.     They  give  rise  to  the  am 

y  spots  which  are  brought  up  in  great  quantity  in  the  sputa 
in  catarrhal  states  of  the  pulmonary  passages;  and  to  an  extreme 
degree  where   accumulating   masses  of  proliferating   epithelium 
take  place,  as    in  catarrhal    pneumonia  and  in   the  pbtbiaii 
colliers,  so  well   described  by  Dr.  Wm.  Thomson,  (J/. 
fraiwf,,  vols,  xx,  and  xxi,) 

In  the  condition  known  as  melanmmia  (which,  like  foieAv' 
has  cells  circulating  in  the  blood,  having  made  their  way  into  it 
from  definite  organs)  the  cells  contain  black  pigment;   in  the 
latter  case   {leui  the  cells  are  colourless.     In  mctana 

coloured  elements  are  met  with  in  the  blood  which  do  not 
belong  to  it  (Stikuki.,  Viiifiiuw,  ScHONLEIN,  HEINBICH,  Me<  ; 
Kiik&ichs,  and  TiGfu  These  pigment-cells  in  the  blood  were 
first  seen  to  occur  in  the  history  of  melanotic  tumors,  and  were 
supposed  to  be  due  to  the  passage  of  particles  from  the  tumors 
into  the  blood.  This  is  not  yet  verified  by  observation.  On  the 
other  hand,  it  is  to  enlarged  spleens  pervaded  by  bla 
that  the  change  in  the  blood  is  to  be  ascribed  in  such  cases,  the 
colour  being  due  to  the  absorption  of  coloured  particles  from 
the  spleen.  The  class  of  cases  which  are  the  most  fruitful 
source  of  black  pigment  in  the  blood  are  those  of  malarious 
diseases,  e.  gr.,  intermittent  fevers,  and  especially  in  persons  who 
have  been  long  afflicted  with  a  considerable  enlargement  of  the 
spleen.  In  such  cases  Virchow  found  in  the  blood  of  the  heart 
cells  containing  such  pigment;  and  the  cells  that  bore  tl>e 
colour  resembled  in  size  and  form  the  colourless  blood-cor- 
puscles; but  there  were  also  other  cells  of  an  oblong  form  and 
nucleated,  within  which  a  greater  or  less  number  of  large  black 
gr; i  miles  were  to  be  seen.  It  is  in  the  more  severe  forms  of 
intermittent  lever  that  such  pigment-degeneration  occurs.  Such 
pigment  is  seen  to  accumulate  in  the  minute  capillaries  of  the 
brain,  attaching  to  the  points  of  division  of  the  small  vessels, 
and  sometimes  associated  with  the  comatose  and  apoplectic 
forms  of  intermittent  fever.     Such  pigment  is  also  seen  in  the 
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Minute  hepatic  vessels  (Frbrichs),  where  it  ultimately  gives 
rise  to  atrophy  of  the  parenchyma  of  the  liver.  In  a  specimen: 
rf  liver  preserved  at  the  museum  of  the  Military  Medical  School, 
&  deposition  of  melanotic  pigment  in  a  granular  form  is  visible 
amongst  the  interlobular  connective  tissue,  following  mainly  the 
cottne  of  blood-vessels  in  an  irregular  manner;  and  this  case, 
lib  all  the  others  yet  recorded,  was  associated  with  a  large 
Ubck  spleen.  The  contamination  of  the  blood  in  these  cases 
seeas  due  to  a  degeneration  commencing  in  the  spleen. 

In  post-mortem,  lesions  the  textures  are  thus  seen  to  be  veiy 
variously  tinted,  red,  yellow,  brown,  green,  or  black,  generally 
malting  from  chemical  alteration  in  the  colouring  matter  of  the 
Mood  or  bile.  The  red  pigments,  as  a  rule,  are  due  to  the  altered 
e,  originally  of  a  yellow  colour;  and  which  is  the  com- 
i  origin  of  three  different  kinds  of  crystals, — (1.)  Crystals  of 
Ewmatoidine  are  the  most  frequent  products  of  blood-degenera- 
tion (Vibchow).  These  are  formed  spontaneously  in  the  body 
oat  of  hsematine;  and  in  their  most  perfect  form  present  the 
shape  of  oblique  rhombic  columns,  of  a  yellow-red  colour,  or,  in 
thicker  pieces,  of  a  deep  ruby-red.  In  little  plates  it  frequently 
bears  a  considerable  resemblance  to  uric  acid.  In  the  majority  of 
cases  the  crystals  are  of  extreme  minuteness — difficult  to  resolve, 
even  with  a  power  of  300  diameters.  They  are  insoluble  in 
alcohol,  ether,  dilute  mineral  acids,  and  alkalies ;  and  exhibit  a 
peculiar  play  of  green,  blue,  rose-tint,  and  yellow  colours,  under 
the  action  of  concentrated  mineral  acids.  If  large  masses  of 
extravasated  blood  continue  to  lie  for  any  length  of  time,  this  is 
the  substance  into  which  the  blood  is  transformed.  An  apoplectic 
clot  in  'the  brain,  for  example,  is  repaired  by  a  large  portion  of 
the  blood  undergoing  this  transformation,  and  the  colour  of  the 
resulting  cicatrix  is  due  to  the  crystals  of  hcematoidine.  When 
a  young  woman  menstruates,  also,  the  cavity  of  the  Graefian 
vesicle,  from  which  the  ovum  escaped,  becomes  tilled  with  coag- 
ulated blood,  and  ultimately  hcematoidine  crystals  are  the  last 
memorials  of  the  event  (Vibchow).  Haematoidine  is  also  allied 
to  the  colouring  matter  of  the  bile. 

(2.)  Crystals  of  Hcemine,  arising  out  of  hatmatine,  differ  from 
hannatoidim  in  this,  that  hitherto  they  are  only  known  as 
artificial  products  which  have  not  yet  been  seen  in  the  human 
body.  They  are  of  a  dark-brown  colour.  (3.)  Rectangular 
crystals  or  spicules  of  Hcernato-crystalline. 
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The  yellow  pigments  are  due  to  blood  very  much  dissolved  i 
dispersed,  as  in  ecchymosis,  or  to  bile,  when  it  is  absorbed  in  I 
blood  and  tinges  all  the  textures,     Colouring  matter  due  to  I 
may  be  recognized  in  the  urine  by  the  play  of  colours  it  l 
with  nitric  acid.      A  small  quantity  of  acid  gives  a  green  b 
and,  jis  more  acid  is  added,  blue,  purple,  violet,  and  a  red  or  brown 
yellow  colour  will  ultimately  appear.     Of  the  brown  and  dark 
pigments  there  are  two  kinds.     One  kind  loses  colour  on  the 
addition   of   nitro-muriatie  acid  or  chlorine  water;    the    other 
resists  not  only  these  agents,  but  even  the  action  of  the  blow- 
pipe.    This  latter  pigment  consists  of  carbon.     The  former 
peculiar  secretion  farmed  within  cells,  or  is  a  transformation  of 
the  colouring  matter  erf  the  blood  (Bennett),     Blue  and  purple 
pigments  have  been  seen  in  urine  containing  tLroccanthw 
Iftdica  n  of  Schunk ;  and  illustrate  the  close  connection  subs^ f 
1  .ret ween  animal  and  vegetable  colouring  matters  (Parkes 

mr  p.  198).     For  much  more  interesting  observations  on  the 
nature  of  pigmentation,  consult  Bennett's  Principles 
of  J/  ,  p+  2i9. 


(dL)  Amyloid  or  Ai?  'ration. 

This  morbid  process  is  one  in  which  the  normal  textural 
elements  of  many  organs  and  tissues  are  transformed  into  a 
"  i-uliar  substance,  which  h&S  suggested,  on  the  one  band,  an 
alliance  (in  some  respectfl  only)  with  the  chemical  characters  of 
amyloid  compounds,  and,  on  the  other  hand,  with  aibumu 
substances  similar  to  those  whioh  pervade  the  tissues  of  festal  life. 
Professor  Virehow,  of  Berlin,  was  the  first  to  collect  the  facta 
irtliog  this  peculiar  form  of  disease,  and  to  put  them  pro- 
minently forward  He  proved  the  frequent  occurrence  in  the 
nimal  economy  of  a  degeneration,  distinguished  by  the  pro- 
duction of  the  peculiar  substance  to  be  described,  which  gradually 
takes  the  place  of  normal  elements  in  the  tissues  so  diseased. 
But  Drs.  Gairdnor  and  Sanders,  of  Edinburgh,  had  anticipated 
many  of  the  views  and  descriptions  of  the  Berlin  Professor,  and 
quite  independently  of  Virehow,  they  initiated  in  this  country 
the  Rrat  steps  in  the  elucidation  of  this  very  remarkable  de- 
generation. They  showed  that  the  waxy  condition  of  the  liver 
and  kidney  was  doe  to  I  change  as  that  which  was  seen 

to  take  place  in  the  npleeu.     These  valuable  communications  were 
made  to  the  Ph  it  ty  of  Edinburgh;  and  an  account 
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of  them  may  be  read  in  the  Edinburgh  Monthly  Journal  of 
Medical  Science  for  Feb.,  1854,  p.  186,  and  also  in  May  of  the 
same  year.  Notwithstanding  these  researches,  and  those  of  Drs. 
Harris,  Alridge,  and  others  in  this  country,  we  have  much  still 
to  learn  regarding,  (1.)  The  conditions  under  which  this  degenera- 
tion occurs;  (2.)  The  forms  in  which  it  exists;  and  (3.)  The 
symptoms  of  the  lesion. 

This  degeneration  has  been  long  known  by  a  variety  of  names. 
For  many  years  the  morbid  anatomist  has  been  familiar  with 
a 'bacon-like,"  or  "lardaceous"  infiltration  of  several  solid  organs 
tf  the  body,  and  especially  of  the  spleen  and  the  liver.  Portal 
and  Abercrombie  described  the  morbid  condition  in  the  liver 
u  %  "lardaceous  degeneration;"  and  Hodgkin  and  Bright 
described  the  same  disease  as  an  "albuminous  infiltration"  In 
1842  Bokitansky  was  the  first  to  give  a  clear  account,  and  to 
describe  in  detail  the  "lardaceous"  infiltration  of  the  kidney 
with  an  "albuminous"  transparent  substance.  The  lesion  so 
described  constitutes  his  eighth  form  of  "  Bright's  disease."  But 
Bokitansky  made  no  chemical  examination  of  the  infiltrated 
material  He  simply  assumed,  from  its  general  appearance,  that 
it  was  of  an  albuminous  nature,  and  he  rightly  recognized  its 
pathogenetic  relations  to  certain  cachexias.  Budd  has  described 
the  disease  as  "scrofulous  enlargement  of  the  liver"  Oppolzer 
tad  Schrant  have  described  the  lesion  by  the  name  of"  colloid" 
tod  Baron  by  the  name  of  "  carnification."  The  pathologists 
of  this  country  have  hitherto  described  organs  so  diseased  under 
the  term  of  "waxy  degeneration.7' 

Such  are  the  names,  derived  from  appearances  generally,  under 
which  the  peculiar  degeneration  has  been  described  before  micro- 
scopic examination  demonstrated  the  structures  implicated. 

Chemistry  and  micro-chemical  investigations  have  modified 
the  views  regarding  the  nature  of  the  disease,  and  now  and  then 
have  led  to  modifications  in  the  nomenclature.  Under  this  kind 
of  inquisitive  investigation  it  has  been  described,  (1.)  By  Virchow 
tinder  the  name  of  "animal  amyloid"  he  believing,  from  the 
behaviour  of  the  transformed  substance  with  iodine  and  sulphuric 
acid,  that  the  substance  must  be  classified  with  the  vegetable 
carbo-hydrogens — cellulose  and  starch.  (2.)  Meckel  retains  the 
name  of  " kurdaceous"  or  " cholesterine  disease"  believing  that 
the  essential  character  of  the  degeneration  consists  in  the  develop- 
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inent  of  a  peculiar  fatty  or  lardacsopa  matter,  of  the  nature  i»f~ 
cholesteiille.     (-1.)   The  more  extended  and  definite  examinati 
by  Friedreich  and  Kekule  have  shown  that  the  substance  a 
purest   amyloid  degeneration   more  closely  resembles   the 
minmts  $U&  than  any  other  substance  we  know  of;   ami 

(4.)  Schmidt  Iras  arrived  at  the  same  conclusion.     The  question, 
therefore,  is  not  yet  definitively  settled  as  to  the  exact  m\ 
of  the  substance  into  which  the  tissues  are  transformed  in 
so-called    amyloid    degeneration,   but  the   weight    of   evi»l 
points  to  its  being  albttmen  in  some  form;  and  the  albumii 
deposits  in  the  spleen  of  children,  so  well  described  by  Dr.  Jenner, 
must  be  classed  as  examples  of  this  degeneration,  and  probabl 
also  the  special  lesions  in  rickets. 

Investigations  relating  to  amyloid  degenerations  have  taken 
especially  two  directions.     Pathologists  have  endeavoured,  ( I 
trace  the  extension  of  the  process  of  degeneration  throughout 
various  tissues  and  organs  of  the  body;  (2.)  To  determine 

ntial  nature  of  the  material  into  which  the  tissue  is  converted. 

It  was  Professor  Virehow  who  first  turned  the  inquiry  into 
the  direction  it  has  now  taken,  and  which  has  given  a  remark; 
interest  to  the  micro-chemical  investigation  of  the  substance  hi 
which  the  minute  elements  of  the  tissues  and  organs  are  trans 
formed  in  amyloid  degeneration.  Virehow  stated  that  the 
Malpighian  saceuli  in  the  spleen  (which,  in  some  instances,  looke 
like  boiled  grains  of  sago)  were  sou ie times  composed  of  a  sub- 
stance which  gave  the  chemical  re-aetions  of  cellulose,  as  seen  in 
plants.  Cellulose  and  starch  are  both  vegetable  constituents — 
U ■"  forms  of  some  common  material;  and  what  gave 
special  interest  to  the  observation  of  Virehow  was  the  discovery 
that  cellulose  is  also  an  element  in  the  covering  or  skin  of  tb 
"  Tunica ta" — a  genus  of  acephalous  mollusca— and  therefore  hoi 
A  Constituent  of  only  vegetable  organization. 

This  discovery  of-  cellulose  in  animal  tissue  induced  Vii 
to  took  for  it  or  its  analogue— namely  "starch" — in  the  hum  an 
subject,     He  recognized  it  in  the  corpora  am  of  the  b 

These  contain  a  substance  chemically  related  to  starch  or  cellulose 
and   these  bodies  were   first  seen  and  named  by  Purkinje,  who 
gpra   them    the  name    they  have,  not  on   account   of  chemical 
charactora,  but  because  he  observed  them  to  be  laminated  like 
starch.     Of  these  corpora  amr/lacta  there  are  two  kinds,  namely, 
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— (L)  Mineral  bodies  with  concentric  circles  more  or  less  soluble 
in  mineral  acids;  (2.)  Others  which  assume  a  blue  tint  with 
iodine, and  a  violet  colour  on  the  subsequent  addition  of  sulphuric 
acid.  The  relations  of  these  two  kinds  to  each  other  are  still 
unknown.  The  first  are  the  calcareous  particles  known  as  brain- 
aud;  and  both  were  at  first  described  under  the  name  of  "cor- 
pora amylacea"  by  Virchow,  which  has  led  to  some  confusion, 
lie  term  ought  to  be  restricted  to  those  bodies  which,  by  phy- 
aal  and  chemical  characters,  are  assimilated  to  starch.  The 
jninonl  bodies  erroneously  described  as  corpora  amylacea  are 
chiefly  found  in  the  cysts  of  the  choroid  plexus  and  in  the  pineal 
gland.  On  the  other  hand,  the  starch-like  bodies  have  been 
frund  by  Virchow,  Rokitansky,  Scherer,  Kolliker,  Busk,  and 
other  observers,  in  the  ependyma  of  the  ventricles,  the  septum 
htcidum,  the  fornix,  the  auditory  and  the  optic  nerves,  and  also 
in  the  prostatic  ducts.  Concentric  lamination  of  these  bodies  is 
not  always  present;  nor  is  the  re-action  with  iodine  and  sulphuric 
acid  constant  For  these  reasons  Virchow  began  to  examine 
those  organs  whose  morbid  state  was  described  by  the  names 
already  mentioned  as  having  been  given  to  the  fatty  or  waxy 
spleen.  He  applied  solutions  of  nitric  acid,  which,  when  hot, 
gave  a  yellow  hue;  he  applied  caustic  ammonia,  which  gave 
a  brown  colour;  and  from  behaviour  with  re-agents  generally, 
he  concluded  that  the  substance  was  "albuminoid"  in  its  nature. 
Iodine  and  sulphuric  acid  were  subsequently  tried.  Iodine  alone 
gave  a  strong  yellow-red;  sulphuric  acid  being  added,  developed 
a  blue  colour,  passing  into  a  strong  violet  hue.  An  excess  of 
acid  destroyed  the  violet  hue,  causing  a  dark  brown-red  colour, 
passing  into  yellow.  Meckel,  subsequently  to  these  observations 
of  Virchow,  came  to  the  conclusion  that  there  were  four  forms  of 
this  waxy  material — that  the  basis  of  them  all  was  a  peculiar  fat 
allied  to  cholesterine  rather  than  to  starch — that  various  sapona- 
ceous products  are  formed,  ending  in  the  development  of  choles- 
terine ;  and  although  he  did  not  sustain  his  statement  by  anything 
like  sufficient  proof,  he  made  the  important  discovery  that  it  was 
the  system  of  small  arteries  and  capillaries  which  first  suffered  in 
this  degeneration. 

The  inquiry  into  the  chemical  nature  of  the  lesion  becomes 
still  more  interesting  when  connected  with  the  observations  and 
discoveries  of  Bernard,  Pavy,  and  others,  on  the  "sugar-produc- 
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ittg*  functions  of  the  liver,  and  on  the  material  so  formed,  which 
may  be  separated  by  chemical  processes,  and  has  been  recently 
shown  by  Dr.  Robert  McDonnell  to  be  a  substance  which  entem 
largely  into  the  constitution  of  most  of  the  tissues  of  the  cmi 
{Proceed,  Royal  Society,  vol,  x\lt  p.  47ti)*  The  results  of  these 
inquiries  bring  the  "starchy  substances1'  of  animals  in  very  close 
physiological  alliance.  The  material  so  found  has  been  called 
indiifereutly,  "glycogene,"  "amyloid  matter,"  "200-amyline,"  nr 
"animal  starch,"  It  owes  its  origin,  not  to  any  direct  function 
of  the  organ,  but  its  formation  seems  to  take  place  almost 
immediately  upon  contact  with  albuminous  matter,  when  this 
remarkable  product  is  the  result,  and  which  may  be  obtained 
as  a  white  powder  It  seems  capable  of  being  produced  in 
greatest  abundance  by  the  hepatic  tissue;  but  its  formation 
may  proceed  at  any  part  of  the  vascular  capillary  system.  If, 
therefore,  it  is  thus  formed  normally,  it  may  also  he  formed, 
retained,  or  transformed  in  a  morbid  way.  In  diabetes  we  fa 
an  instance  of  the  transformation  of  the  product  into  sugar, 
at  the  expense  of  the  tissues  at  large ;  and  which  is  so  discharged 
by  the  urine. 

The  amyloid  degeneration  we  are  now  considering  lias  tbu 
various  names  to  denote  its  presumed  chemical  nature,  namely,-* 
(1.)   Cellulose  degeneration;    (2.)    4myi  gmmtiMm;    (S.) 

Cltolcuterirte  disease;  and  now  (4,)  Albuminoid  defeneration. 

The  analysis  of  the  pure  matter  is  very  defective,  Such  as  it 
is,  it  shows  the  substance  to  be  albuminoid,  and  combined  with 
rogwt  rather  than  starch;  and  those  who  describe  the  re-action 
of  cellulose  and  starch  with  iodine  and  sulphuric  acid,  seem 
only  to  agree  with  each  other  in  giving  singularly  diversified 
descriptions  of  colour,  which,  perhaps,  to  those  familiar  with  the 
writings  of  the  late  Dr.  George  Wilson  on  colour-blindness, 
be  accounted  for.  Such  diversity  may  be  explained  in  some 
measure,  also,  by  the  fact  that  the  degree  of  concentration  of 
the  pre-agenta  materially  concerns  the  results;  for,  as  Virchow 
correctly  observes,  the  blue  coloration  is  only  got  after  a 
considerable  period,  and  in  practised  hands,  and  it  may  pass  from 
a  bright  purple  to  a  very  blue  colour.  Nevertheless,  the  action 
iif  Iodine  solution  ou  the  so-called  amyloid  tissue  is  peculiar  and 
definite,  independently  of  a  blue  colour. 

The  appearauce  of  a  chemical  re-action,  which  gives  a  hue 
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different  from  the  mere  dyeing  with  the  iodine,  and  which ' 
middenly  deepens  in  tone,  from  the  moment  it  begins  to  take 
effect,  to  a  deep  brown-red  colour,  is  sufficiently  characteristic. 
When  this  takes  place  with  the  solution  of  iodine  alone,  it  dis- 
tinguishes at  once  the  substance  from  cellulose  and  cholesterine. 
The  following  tabular  statement  will  show  the  differences  more 
dearly: — 

Chouhtekimb.  Amyloid  or  Albuminoid. 

1.  Unchanged  in  col-        1.  Immediate  coloration  (of  the  nature  of  are-action) 

our    by    iodine  by  iodine  alone. 

alone. 

2.  Insoluble  in  water.        2.  Dissolves  in  warm  or  boiling  water.     (Boil  sec- 

tions in  a  test  tube.) 

3.  Melts  with  heat  3.  Does  not  melt  with  heat— only  drys  up,  and  still 

gives  the  same  re-actions  with  iodine. 

4.  Passes  into  a  brown       4.  Swells  in,  but  does  not  dissolve  with  sulphuric 

fluid  on  the  ad-  acid,  with  change  of  colour, 

dition  of  sulphu- 
ric acid  concen- 
trated* 

5.  Soluble  in  ether.  5.  Not  soluble  in  ether. 

By  way  of  chemical  analysis  very  trustworthy  results  seem  to 

have  been  arrived  at  by  Friedreich  and  Kekule.      On  submitting 

the  white  amyloid  matter  to  ultimate  analysis  they  obtained  the 

following  composition  in  equivalents  per  cent.  (MecL-Chir.  Review, 

1861,  p.  59). 

C.  H.  N. 

Amyloid,    ....    =53*58        7*0        15-04 

Now,  the  composition  of  albumen,  according  to  Dumas  and 
Cahours,  Lieberkiihn  and  Ruling,  is  as  follows: — 

C.  H.  N. 

Albumen,    .    .    .     =  r53'5  71        15-8 

Dumas  and  Cahours,  «53*4  7-2        15*7 

(53*5         73        15-7 

Iieberkuhn,      .    .       535  70        15-6 

Baling,    ....       53*8  71        15-5 

Surely  these  results  show  an  almost  perfect  chemical  identity 
between  albumen  and  the  morbid  substance  found  in  the  so- 
called  waxy  spleen;  and  demonstrate  that  the  waxy  degener- 
ation, in  the  spleen  at  least,  is  due  to  a  peculiarly  modified 
albuminous  material,  and  not  to  starch?  On  the  other  hand 
the  chemistry  of  the  corpuscular  variety  of  the  corpora  amylacea 
occurring  as  a  deposit  in  various  parts — e.g.,  in  the  brain,  the 
prostate,  and  the  ependyma  of  the  ventricles — shows  a  re-action 
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almost  identical  with  starch.  The  corpuscles  also  have  concentric 
laminae,  and,  according  to  some,  resemble  starch-granules  when 
polarised.  As  regards  the  corpuscles  of  the  prostate,  sugar  his 
been  chemically  produced  from  them,  and  demonstrated  by 
Trammer's  test 

Many  of  these  corpuscular  varieties  of  amylaceous  bodies  are  uo 
doubt  of  the  same  nature  as  starch  ;  and  therefore  the  direction 
which  inquiry  ought  now  to  take  will  be  to  determine  "Whether 
or  not  there  is  any  chemical  affiuity  on  the  part  of  the  formless 
matter  of  waxy  degenerations  with  the  corpuscular  variety  of  the 
amylaceous  concretions?'1  Such  an  affinity  has  been  assumed 
hitherto  ;  but,  so  far  as  observation  has  gone,  the  evidence  of  any 
affinity  seems  to  be  getting  less  and  less.  On  the  other  hand,  the 
modifying  effects  of  admixture  and  of  growth  are  very  remarkable 
as  regards  these  prostatic  concretions,  Some  of  them  iodine 
not  colour  blue,  not  even  after  sulphuric  acid  has  been  added ; 
and  as  growth  proceeds,  any  amyloid  matter  they  contain  grad- 
ually disappears.  Many  admixtures  of  organic  and  it 
substances  give  various  citadel  of  colour,  and  the  yellow-brown 
coloured  deposits  failed  to  give  forth  sugar  to  Paulizky's  attempts, 

General  Characters  and  Anatomical  Description  of  Tissues  which  have 
undergone  Amyloid  Degeneration, — The  cut  surface  of  an  organ  so 
affected  has  a  semi-transparent  appearance.  It  feels  like  a  piece 
of  soft  wax,  or  of  wax  and  lard  combined  ( Wilks).  It  cuts  into 
portions  of  the  most  regular  shape,  with  sharp  angles  and  smooth 
surfaces ;  and  the  thinnest  possible  slices  may  be  removed  by  a 
sharp  knife  for  microscopical  examination.  They  are  abnormally 
translucent  Water  and  alcohol,  acids  and  alkalies  do  not  produce 
any  change  upon  the  transformed  parts,  which  may  be  kept  for 
a  length  of  time  without  decomposition.  The  organs  affected  are 
increased  in  volume,  in  solidity,  and  in  weight,  absolute  and 
specific.  Amcmi&  is  predominant ;  but  the  colour  of  blood  or  of 
tissue  shines  through  the  semi-transparent  morbid  substance. 

Amyloid  degeneration   is  generally  widely  diffused  ;  so  much 
so  that  a  constitutional  state  of  ill-health  seems   associated  with 
its  production;  and  in  cases  preceded  by  a  local  disease,  sucli 
caries  of  a  bone,  the  degeneration  may  be  found  in  the  adjacent 
lymphatic  glands  only  (Billroth).    This  is  the  earliest  apjn 
woe  of  the  degeneration  yet  recognized. 

The  small  vessels  of  the  tissue — the  more  minute  artcri 
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ilar — are,  as  a    rule,  the   first  structures   utt  The 

ries  become  thickened  and  granular,  awl  at  last 
icid,  transparent,  and  hyaline.  Their  caliber  is  reduced,  and 
-  CD  mains  patulous. 

middle  or  muscular  coat  of  the  vessels  which  first 
i.     Each   fibre-cell   becomes  a  compact   hyaline,  pellucid, 
particle,  with  an  indistinct  outline,  and  all  tin.-  ti 
aee  at  last  uniform,  ad  transparent     The 

*te  artery  looks  like  a  compact,  homogeneous,  silvery  cord 
bread,  of  a  clear  and  glassy  appearance,  with   a   lustre   like 
moh  without  polish,  or  like  rough  ice.     This  colour! < 

bya<  le  is  very  tough,  but  not  hard  nor  brittle, 

aerate  parts.     AH  other  degenerations 
score  the  original  texture,  by  making  it  more  opaque. 
lis  degeneration!  on  the  contrary,   randeiB  the  affected  tissue 
ore  transparent  and  pellucid.     It  is  in   reality  a  hyal 

The  cells  of  the  functional  parenchyma,  when  the 
degeneration  affects  a  solid  organ  like  the  liver  or  kidney,  next 
undergo  the  which  finally  spreads  to  the  vessels  anion 

solution  of  iodine   is  brought  in  contact  with  the 

very  deep  violet- red  colour  is  produced;  and  this 

col<  la  to  be  alone  a  sufficiently  characteristic  test, 

in  a  few  seconds  the  colour  increases  in  depth 

Cram  the  moment  it  takes  affect     It  is  a  re-action  which  ensues 

hotv  iodine  solution  and  the   morbidly  degenerate  part. 

The  l>es(  tet-fiolution  is  composed  as  follows: — T  )m  of 

be  dissolved  with  twenty  ~fv  in&  of  lodid 

mixed  with  tkre\    ouTtces  of  Water.     Such  a  test- 
lit  always  to  be  at  hand  in   the  dead-house,  or  on 
ag  a  examination  anywhere. 

its  of  Tissue  in  which  Amyloid  Degeneration  has  been  demons- 

in  :— ligamen  turn  spinale  cochlear:  atrophied 
in  and  spinal  cord:  gelatinous  softening,  and  tumors. 
of  the  Malpighian  aacculi  and  pulp:  thickened 
in  all  stages:   the  trabecular 
bt:  lUfi  and   intralobular  vessels  (hepatic 

in  tercel  I  ular  tissue. 
4.  Kidneys:— Malpighian  tufts  and  afferent  vessels,  the  walls 
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of  which   become  enormously  thickened:  areolar  tissu- 
vicinity  of  the  papillary  dn 

cukr  tissue  of  the  heart  and  the  uterus. 
6.  Bloodvessels  rf  the  villi  and  mucous  membrane  of  the  ali- 
fitary  canal 
7-  Osseous  tissue. 

8.  Lymphatic  glands, 

9.  Besides  the  original  structures  of  the  body,  old  deposit*  in 
■us  membranes,  having  lost  their  fibrous  character,  beer*?: 

dense,  more  vascular,  and  semi  •transparent,  undergo  this  meta- 
dner)+ 

10.  Tul  W  becomes  amyloid  (QaiRDNEr)* 
IL  The  cancerous  nodules  in  a  waxy  liver  also  become  aray- 

0AJRD»B»> 

1^  in  some  cases  of  infhimmation  with  exudation  on  the 
mucous  membrane,  the  exudation  has  assumed  the  amyloid 
degeneration  (VtRCROW)* 

13.  The  flbrine  of  a  hematocele  (Friedreich). 

The   extensive    range    of   organs   in   which   this    remarkable 
degeneration  has  now  been  demonstrated  clearly  shows  that 
lesion  cannot  be   regarded  as  merely  of  local  importance.     Its 
occurrence  edema  mther  to   point  to  some  general   pathological 
state  of  which  the  degeneration  is  the  expression,     In  the  fl 
instance   it   is  found  more  particularly  affecting   the    functional 
capillaries  of  the  most  important  organs  of  the  body — t*  g*t  the 
kidney,  the  liver,  the  spleen,  the  intestines,  as  well  as  the  minute 
arteries  of  nutrition  of  those  organs,  and  of  the  pia  mater,  bone, 
and  lymphatic  glands.     The  results  of  such  a  degeneration  mil 
thrrcibrr  be  sooner  or  later  destructive, — (1.)  To  the  function  o! 
invaded  organ;  (2.)  To  its  nutrition;  and  we  can  only  arrive 
correct  pathology  of  this  degeneration  by  a  close  obs 
of  the  circumstances,  condition,  relations,  and   symptoms  under 
«  hlfifa  the  LaflU  >ri  manifests  itself.     These  must  be  studied  especially 
in  relation    to    the  function;) I    or    physiological   anatomy  of 
organs  iinpli'-itcl      As  yet  the  lesion  has  hen  recognized  with 
certainty  only   in  the  dead-house.     There   it   has  been  found 
rith  certain  diseased  states ;  and  all  the  cases  agree 
in  (bin  particular,  namely,  that,  the  constitution  of  the  pati 
has  been  broken  up  by  ill-health  | cachexia)  of  some  consider 
duration    bftfbft  death.     So   it  has  been  amongst  the  solo 
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Ji**i  Fort  Pitt  and  at  Netley;  and  the  following  statement 

is  a  summary  of  diseased  conditions,  in  the  order  which  furnishes 
ninii  he  r  of  cases  of  amy  I  oi  d : — 

Diseased  States  with  which  Amyloid  Degeneration  has  been  found 
associated,  or  upon  which  it  is  engrafted — 

L  D'vieaata  of  the  bwnex,  especially  caries  and  necrosis  in 
scrofulous  anbjecta.  Rickets  also  leads  to  the  nwy  loid  liver  and 
spleen,  as  observed  by  Glisson,  Portal,  Rokitansky,  Lambe, 
Laeschncr,  Frerichs,  and  Jenner. 

2.  S#ph  pedally   in   its  ulcerative   forma,  the  cachexia 
ing  been  prolonged     Syphilitic  children  have  been  the  subject 

when  newly  born, 

3.  7  i  tJiema,  espeei  ally  i  n  f  I  f<  ver. 
hexia  and  marasmus, 

5.  Pulmonary  and  intestinal  forms  of  tuber 
flu  Alba  !  and  anasOTi 

7*  J)  I  its. 

As  to  the  origin  of  the  lesion  or  degeneration,  Frerichs  has 

i   two  questions,  namely, — (L)    Is  the  lesion  due  to 

tiom   the   blood   of  the  amyloid,   waxy,   or  albuminoid 

ome  primordial  form,  and  which  is  gene  rated  in  the 

it  in   consequence  of  a  local  disease,  such  as  caries  of  the 

bones?     (St)    Is  the  amyloid  or  waxy  matter  developed  locally 

I  he  affected  tissue  by  the  transformation  or  degeneration  of 

ter  previously  deposited? 

Arguments  are  put  forward  by  Virchow  and  Frerichs  to  show 

y  be  due  bo  a  deposit  from  the  blood;  but  the 

reight  of  evidence  seems,  on  the  whole,  to  point  to  a  peculiar 

generation  of  existing  tissue.      For,  (1.)    In  cases  where  the 

lesion    follows   affections    of    the    bones,   the    lymphatic    ghn 

djoining  the  diseased  bones  are  implicated  before  the  kidneys. 

membrane  of  the  intestines,     (2,)  General  causes 

»f  ill-health  pointing  to  impoverished   blood,  are   in 

trgans  situated   in   different   parts   of  the  body 

ualy  affected     (3  )  The  fibrin  of  the  blood  itself 

ob  bo  undergo  the  degeneration;  for  Friedreich 

fame  which  gave  the  amyloid  re-action  with  iodine 

in  Ui«?  old  fibrinous  layer  of  the  sac  of  a  l<;r  matocele. 

In  this  remarkable  degeneration  an  acquaintance  with  a  new 
in  pathology   must  be  recognized — L  <?.,  since  1854 — • 
L 
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dating  itself  With  grave  constitutional  disease,  and  distil 
from    eviTv    other    morbid    condition    hitherto    known,    by 
pbysicfld,  chemical,  and  physiological  ohm  bed 

The  Clinical  History  of   amyloid   degeneration   ia 
deficient     The  effect  of  the  de  ion  i»  to  interfere  v. 

i'u notion   of  organs   and   nutrition   of  parts;    and    the    injur 
effects  are  the  more  marked  as  the  lesion  extends  through   n 
important  organs.     For  example,  hepatic  cells  cense  to  take  ; 
in   the   formation   of   sugar   or  the   secretion   of    bile.      Bl 

els  lose  their  power  of  transmitting  fluid  through  th< 
and   become   impervious  as  to  their  canals.     Hence  tin 
suffer  from  amyloid  disease  have  an  appearand 
healthy  denoted  by  paleness  of  the  surface,   bj  i  of 

anaemia,  hydraeniia,  or  by  leukemic  affections  of  tin  and 

the  more  so  as  the  constitution  is  enfeebled    by    such    morbid 
processes    as     ulceration     of    bones,    syphilid,    tuberculous,    or 
malaria.     The  sequence  in  which  the  different  organs  degenerate 
is  uncertain.     In  most  oaaea  of  caries  and  necrosis  the  kidn 
seem  to  be  first  attacked  after  the  lymphatic  glands.     In  o 
of    intermittent    fever  it  is  usually  the    spleen  which    ie    first 
affected;  and  generally  it  seems  rare  to  Bud  several,  or  all 
organs  affected  to  the  same  extent, 

Signs  or  Symptoms  associated  with  this  Degeneration,  discoverable 
during  life,— Gn  these  points  data  are   wanting  upon   which 
found  any  statement-     The  pathological  change  is  of  so  re< 
discovery  that  well-recorded  cases,   terminating  in  death,  with 
verification   of  the   symptoms    by   <pQ8t-mort#m    inspects- 
very   few  indeed      There    is   no  subject,   therefore,   more    full 
of   interest,  or    one    more    likely    to    repay  close 
and    well-directed    pathological   inquiry,  than    the    diagnosis    of 
amyloid    degeneration.      Cases  in   hospital   ought    to   be    n 
carefully  noted,  and  especially   such   ambiguou-  is  those 

where  marasmus,  anaemia,  or  dropsy  are  primary  symptoms, 
and  which  are  not  to  be  accounted  for  even  after  the  blood  bafl 
Merc  examined  microscopically  during  life,  and  the  condition 
of  the  liver,  heart,  spleen,  and  lymph -glands  carefully  inquired 
into,  without  evincing  signs  of  disease.  In  a  remarkable  i 
recorded  by  Friedreich  and  Kekul£,  and  quoted  in  the  Mm 
Cht  for  October,  I860,  diarrhoea  and  vomi 

were   of  frequent   occurrence*,   with   a   systolic   murmur   of    the 
heart,  and  high-coloured  and  albuminous  urine,  with  a 
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gravity  of  1019.  The  patient,  a  female,  after  suffering  from 
tertian  ague  for  twelve  months,  became  dropsical  and  ema- 
ciated. The  intestines  throughout,  the  stomach,  the  colon,  the 
jejunum,  and  especially  the  capillary  vessels  of  its  villi,  were 
•fleeted,  as  well  as  the  vessels  of  the  kidneys.  The  urine  should 
bewitched  as  to  albumen,  or  deposits,  and  its  amount  in  relation 
to  body-weight  should  be  recorded.  When  albumen  appears, 
it  giies  on  gradually  increasing ;  and  hyaline  casts  increase  with 
tbe  increase  of  albumen. 

Dr.  Stewart,  of  Edinburgh,  records  twenty  cases,  and  nine 
iimections   in   cases  of   Bright's  disease,  where  he   considered 
amyloid  degeneration  to  have  been  present  {Edinburgh  Medical 
Journal  for  February,  1861).     He  records  that  largo  quantities 
of  urine    were   passed   in   tbe   early  stage,  of   supposed  waxy 
degeneration,  and  of   a  specific  gravity  from   1005  to   1015. 
In  all   tbe  cases  there  was  a  striking  general  correspondence 
in  the  other    symptoms;  and    Dr.   Stewart  thinks    that   from 
this  similarity  of  symptoms,  and   from  other  considerations,  he 
is  warranted  in  believing  that  amyloid  degeneration  existed  in 
tbe  eleven  cases  that   did  not  die.      The  history  of   all  Dr. 
Stewarts  cases  is  markedly  different  from  that  of   the   fatty 
kidney  which  Dr.  Bright  figured  in  his  first  plate,  and  illus- 
trated in  his  first  case.    Almost  all  of  the  cases  were  associated 
with    long-continued  wasting    disease ;    and    it  has  been  long 
known  that  the  form  of  renal  affection  accompanying  phthisis, 
syphilis,  and  other  wasting  maladies,   is  the  waxy  or  amyloid 
degeneration.      Of   the    twenty  cases  related    by  Dr.   Stewart, 
six  were  associated  with  phthisis,  six  with  sj'philis,  two  with 
caries,  two  with  intemperance,  one  with  cancer,  one  with  chronic 
rheumatism,  and  two  with  no  particular  disease. 

The  degeneration  is  much  more  common  than  is  generally 
supposed.  It  has  been  observed  very  frequently  amongst  the 
soldiers  who  have  been  dissected  at  the  Military  Hospital  for 
invalids,  formerly  at  Fort  Pitt  and  now  at  Netley.  The  micro- 
scope and  iodine  test  can  alone  determine  its  absenco;  and 
without  microscopic  examination  the  absence  of  the  degenera- 
tion cannot  bo  determined  For  a  detailed  account  of  "  amyloid 
degeneration"  in  the  various  organs,  see  the  description  given 
under  Local  Diseases. 
Before  stating  the  principles  which  dictate  the  treatment  of 
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the  complex  morbid  processes  just  described,  and  of  Individ 
diseases  in  particular,  it  behoves   the  student,  fiwfc,  to  make  a 
separate  study  of  the  varying  types  of  diseases,  their  prevail 
peculiarities,  wul  the  constitutional  tendency  to  change  of  i 
which  they  assume  at  varying  intervals  of  time;  and,  second, 
to  observe  and  learn  to  recognize  th&  various  modes  by  which 
diseases  terminate  fatally. 


CHAPTER  IX 


TYPES  OF  DISEASE  AND  THEIR  TENDENCY   TO   CHANGE. 

In  describing,  appreciating,  or  ascertaining  the  type  of  a  di 
our  attention  must  be  directed  to  a  variety  of  phenomena  and 
conditions ;  and  the  type  of  the  disease  only  becomes  character- 
istic and  distinctive  when  some  one  or  other  of  those  conditions 
becomes  predominant,  or  manifests  itself  more  decidedly  than 
others.  The  hereditary  or  natural  constitution  of  the  individual 
may  he  regarded  as  an  important  element  i°  determining  the 
type  of  the  disease.  Town  life,  as  compared  with  country  life* 
also  exercises  an  influence  on  the  type  of  many  diseases ;  and 
there  are  good  grounds  for  believing  that  the  town  life  and 
artificial  habits  of  the  present  period  are  more  prejudicial  to 
the  strength  of  the  constitution  than  those  which  prevailed  when 
large  towns  were  but  rural  villages,  and  the  inhabitants  more 
simple  in  their  mode  of  life,  and  less  artificial  in  their  babtta 

The  occupation  of  the  individual  in  many  instances  exercises 
an  influence  over  the  complex  processes  of  disease ;  and  there 
cannot  be  a  doubt  that  some  diseases  have  altogether  disappeared, 
while  others  have  been  so  much  modified  that  their  resemblance 
to  the  original  form  or  type  can  with  difficulty  be  recognize.] 

With  regard  to  Edinburgh  and  its  vicinity,  Professor  W.  T. 
Gairdner  observes  that  the  changes  of  type  which  have  occurred 
in  epidemic  fever,  and  especially  in  typhus  fever,  during  the 
ten  years  previous  to  1862,  or  since  the  cessation  of  the  great 
epidemic  of  1847-8,  are  not  less  remarkable  than  the  diminution 
in  the  amount  of  this  class  of  cases.  The  relapsing  / 
synocha,  which  formed  so  large  a  part  of  the  epidemics  of  1843-4, 
and   1817-8,  has  for  the  time  absolutely  disappeared      Typhus 
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fever  has  become  less  fatal  to  those  attacked  than  it  was  ten 
yean  ago;    while  its  general  type,  and  some  of  its  leading 
characters  have  been  remarkably  modified.     This  is  especially 
noticeable  in  the  diminished  mortality;  the  earliness  of  the 
appearance  of  the  eruption;  the  earliness  of  the  crisis  (tenth  to 
fourteenth  day  as  a  rule,  and  rarely  prolonged  into  the  third 
week)— a  great  cause  of  the  diminished  mortality;  for,  a  day's 
delay  of  the  crisis,  in  a  case  of  any  degree  of  severity,  is  an  im- 
mense addition  to  the  risk,  {Clinical  Medicine,  1862,  p.  156,  et  seq.) 
Nevertheless,  it  is  the  rule  that  diseases  preserve  their  essential 
dancteis  and  nature  from  age  to  age,  although  the  opinions  of 
the  profession  respecting  them  and  their  treatment  may  change 
from  year  to  year,  or  from  one  period  of  time  to  another.     For 
example,  small-pox,  measles,  typhus  fever,  typhoid  or  intestinal 
fiver,  dysentery,  diphtheria,  and  the  like,  always  remain  the 
aame  as  to  their  essential  characters,  and  unchanged  in  their 
special  symptoms;  but  it  must  be  remembered  that  they  are 
also  very  often  modified  in  their  phenomena  by  the  existence 
of  such  constitutional  ill-health  (cachexia)  as  may  arise  from 
syphilis,  mineral,  vegetable,  or  alcoholic  poisoning  of  the  system, 
as  well  as  firom  gout,  rheumatism,  scrofula,  tuberculosis,  and  scor- 
butus, from  epidemic  causes;  and  especially  the  artificial  mode 
of  life  in  towns  as  compared  with  the  more  natural  habits  of 
rural  villages.    These  are  the  diseases  and  the  conditions  of 
existence  which  are  the  main  source  of  the  deterioration  of  the 
human  race,  in  all    physical  attributes,   among  such  civilized 
communities  as  our  own.    Diseases  also  have  arisen  which  appear 
to  be  more  or  less  new  to  us,  in  some  instances  resulting  from 
a  hybrid  combination  of  various  pathological  phenomena  to  be 
noticed  presently.     While  this  is  undoubtedly  the  case,  there 
is  abundant  evidence  to  prove  that  we  now  have  in  some  respects 
a  more  healthful  enjoyment  of  our  life  on  the  whole  (although 
the  constitution  may  not  be  so  strong)  than  formerly;  and  that 
the  duration  of  man's  life  of  late  years  has  been,  on  the  whole, 
prolonged.     While  it  is  the  lot  of  "all  men  once  to  die,"  that 
final  change  is  more  frequently  deferred,  than  was  wont,  to 
beyond  that  period  when,  in  the  words  of  the  inspired  Psalmist, 
it  is  recorded  that  "the  days  of  our  years  are  threescore  years 
and  ten;  and  if  by  reason  of  strength  they  be  fourscore  years, 
yet  is  their  strength  labour  and  sorrow." 

It  has  been  observed  by  a  popular  writer  that  there  never 
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were  any  specifies  discovered  against  tlie  plague,  the  swtaiing 
8tckne88t  or  the  leprosy,  and  yet  these  disease**,  so  far  as  regard* 
this  country,  are  now  amongst  the  things  that  were,  and  ore 
almost  unknown.  They  have  disappeared, not  before  any  marvels 
of  medicine,  rjr  any  perfection  of  chemical  sciences,  hut  as  a 
consequence  of  the  gradual  amelioration  of  our  condition  thr 
sanitary  improvements.  Observe,  also,  what  sanitary  science 
has  done,  in  a  comparatively  short  space  of  time,  to  ameliorate 
the  condition  of  the  British  army.  The  Right  Honourable  the 
Secretary  of  State  for  War  (Sir  George  C.  Lewis,  Bart),  in 
moving  the  army  estimates  for  the  year  1802  in  the  House  of 
Commons,  said,— 

**  Improvements  have  been  introduced  with  ft  view  to  ameliorate  tin 
Kocial,   moral,  and    sanitary  condition  of  the    private    soldier.       AJ 
expenditure  has  been  incurred  for  the  sake  of  enlarging  anc!  improving 
1  miracles,  and  in  carrying  out  various  recommendations  of  the  Hon 
Commons  with  respect  to  barracks  and  the  hospitals  connected  with 
them.     I  am  happy  to  say,"  continues  the  Eight  Hon,  gentleman,  "that 
these  efforts  have  not  been  unattended  with  imjmrtant  results,  as  will 
appear  from  authentic  returns  of  the  mortality  in  the  service     These 
returns  have  been  prepared  by  the  Director- General  of  the  Army  Medical 
Deportment)  and  1  believe  they  are  perfectly  ant  hen  tie,  though  it  i- 
taiuly  difficult  to  believe  that  bo  great  a  change  can  have  taken  place  in 
so  limited  a  period.      It   is  possible  that  the  greater  youth  of 
portions  of  the  army  may,  to  a  certain  extent,  affect  the  returns*,  b 
believe  the  difference  is  mainly  to  be  explained  by  improvements  in  the 

aitiiry  conditions  under  which  they  are  now  called  on  to  serve. 

"Deaths  among  the  Troops  serving  rN  the  United  Kingdom  annually 
per  1,000  or  Alt*. 
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"  I  have  other  returns  from  other  colonies,"  continues  the  Ri<*ht 
Honourable  gentleman,  "  and  I  believe  that  these  returns  are  authentic, 
■ad  certainly  they  show  how  very  considerable  a  diminution  has  taken 
place  in  the  mortality  of  the  army*'  (Times,  March  4,  1862). 

The  late  Lord  Herbert  was  the  main  agent  in  accomplishing 
ti»  great  work,  which,  as  years  pass  on,  will  become  better  appre- 
ciated, more  widely  known,  and  more  energetically  followed  up. 

ftofewor  W.  T.  Gairdner  has  happily  observed,  that  in  propor- 
tion as  we  are  getting  rid   of  the  severer  forms  of  epidemic 
dsease  («.  g.9  fever,  dysentery,  scurvy,  influenza,  all  more  or  less 
preventihle),  which  had  deteriorated  the  health  of  the  population 
previously  to  1848,  we  are  also  getting  rid  of  the  more  severe 
and  unmanageable  types  of  acute  inflammation.     Inflammatory 
dimses,  like  fevers,  he  therefore  justly  considers  to  be  subject 
to  epidemic  causes  of  increase  and  diminution,  both  as  regards 
frequency  and  severity;  and  he  believes  that  the  acute  inflamma- 
tions are  nearly  as  much  under  the  influence  of  the  sanitary 
reformer  as  the  more  obviously  epidemic  fevers;  and,  further,  that 
some  even  of  the  chronic  organic  diseases  have  already  yielded, 
and  may  be  expected  still  further  to  yield,  to  the  improved 
habits,  the  better  clothing,  the  greater  abundance  of  food,  and  the 
diminished    destitution    of  the  population   generally  (Clinical 
Medicine,  p.  42). 

The  art  of  medicine,  guided  by  sanitary  science,  must  now 
therefore,  be  regarded  as  a  productive  art;  for  by  diminishing  the 
occurrence  of  preventible  disease,  and  thereby  lessening  mortality, 
the  average  duration  of  human  life  has  been  extended  to  an  age 
nearer  that  which  has  been  ordained  for  man.  Nevertheless,  as 
physicians,  it  behoves  us  to  remember  that  the  sphere  of  our  pro- 
femional  exertions  is  limited,  and  surrounded  by  insurmountable 
barriers;  and  that  death  will  eventually  come  alike  to  all, 
'reminding  us  that  we  ourselves  must  become  victims  to  the 
incompetency  of  our  art" 

Dr.  Pollitzer,  of  the  Children's  Hospital  at  Vienna,  has 
expressed  the  opinion,  that  while  the  duration  of  mortality  at 
early  ages  is  diminishing  in  all  civilized  countries,  under  the 
various  influences  of  extended  hospital  accommodation,  care  of  the 
tick,  vaccination,  and  general  sanitary  regulations,  there  is  no 
corresponding  increase  in  the  strength  and  vigour  of  the  human 
race.     On   the   contrary,  the  boundaries  between  health   and 
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disease  aw  becoming  loss  and  less  marked.  There  are  now  to  be 
observed  numerous  conditions  which  are  undoubted  deviations 
from  the  healthy  standard,  which  it  is  impossible  to  delineate  or 
accurately  to  deri  ne,  because  they  make  their  appearance  during  a 
stin  relative  health"     The  physician  is  not  always  i 

abfe  t<i  name  the  disease;  and  while  the  patient  maintains  that 
be   IB    not  feeling   in    health,  and  not   looking  in    health, 

ftting  away,  his  food  doing  him  no  good,  he  has  no  ah 
hut  to  call  himself  ilL  Such  is  the  insidious  mode  in  which 
many  of  those  truly  constitutional  diseases  and  degenera- 
tions make  their  appearance,  and  which  may  be  regarded  as 
tituting  a  peculiar  characteristic  in  the  diseases  of  our  times 
These  diseases  are  known  by  the  various  names  of  o 
Hj><tit<tini<ty  ImcQejfihtBmia,  cAZorodMj  to  which  we  must  also  add 
such    degenerations   as    I  ibed   in    the    previous    pages, 

M ly«  "amyloid  degeneration/1  " pigmentation^  "fat  i teg*. 

tSon/1  and  the  ill-health  (cachexia)  of  malaria,  and  of  syphilis* 

The  poorness   of  the  blood ,  peculiar   to    the  class  of  d 
mentioned,  furnishes  the  soil  in  which  the  feebleness  and  de- 
ration of  our  race  is  most  unmistakably  evident    The  nervous 
system  is,  moreover,  extensive Ay  involved  in  the  diseases  of 

,  and   thus  (I  h  and  debility  constitute  their  dominant 

character      This    physical    deterioration   is   held   to   be  a  "  md 
memorial  of  1M>d&rn  civiliz'ttioH."     In  this  respect  the  ohserva- 
tions  of  Dr,  Pollitzer  coincide  with  those  of  Dr,  Forbes  Winslow. 
"  A  constant  stretch  of  the  mental  powers,  a  restless  excitement 
of  the  passions,  a  perpetual  struggle  for  advancement,  the   r 
wants    of  ©very    day   (science,   and    the   arts    themselves,   b> 
subservient    even    to   the    luxuiy   and   demoralisation    irf 
times),  the  destruction  of  all  moral  harmony  and  peace,  are  evils 
which  undoubtedly  prevail,  and  which  re-act  especially  upon  the 
younger  generation /'     The  sins   of  the   fathers  are   thus  being 
visited  upon  the  children.     The  demands  made  upon  the  youth  of 
eighteen  or  twenty  of  the  present  day  would  formerly  have  1 
considered  a  sufficient  tax  for  the  strength  of  a  man  of  upwards 
of  live-and-twenty.     Many  of  the  features,  also,  which    charac- 
terize the  pathology  of  our  ago  have  arisen  out  of  the  treatment  of 
infancy  and  childhood;  and  much  of  the  deterioration  of  the  race 
at  large  may  he  shown  to  date  its  origin  from  childhood.     Thus, 
after  seventeen  years'  observation  in  children's  disorders,   Dr. 
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Pollitze!  ia  anil  chlorosis  occur  atone  or  asso- 

ciated with  r  trophy  of  the  lymphati  .and  of 

to  an  incredible  extent  even  from  the  first 
r  life.     In  the  children's  hospital  at  Vienna,  from  seventy 
ni  lie  found  to  be  thus  affected     Wherever  the 
li    of   the  child    had    hern    imperfect,  the   constitutional 
with   poverty  of  the    blood    became    widely 
diffused.     The  Htomaeh  and  intestinal  tract  first  suffer,  constitut- 
the    prevailing   morbid    condition    of   childhood  —  luaterially 
the   mortality  at  an   early  age,  and    if  the  age 
1  is  survived,  affecting  the  future  health  of  youth  and 
manhood,  and  doubtless  of  subsequent  generations  (Afed*~Chir* 
Report  on  Medicine,  p,  261,  July,  1857). 

£  of  disease  are  also  evidently  modified  by  complica- 

with   other   diseases,   now   more    widely  spread ;  and    the 

doctrine    of    the    incompatibility   of    two    of    more    contagions 

nrring  in  the  sum**  subject  has  been  clearly  proved 

Dr.  MurchiaoD,  in  an  admirable  paper  on  this 

in  the  British  mid  Foreign  Msdico-Chvrurgical 

July,  1859,  has  clearly  shown  the  co-existence  of  variola 

\nlek     Dr<  F.  J*  Brown,  of 

Rocbesb  <oneurriiig  with  measles 

and  The  coexistence  of  varioki  and  or  ery- 

</ot  and  ;  -,   of   variola    and   /  of 

ilia 

<*t  rubeola*  and   j  ,  of 

nd    rubeola — the  rotheln  of  the  Germans — -of 

of  typhus  and  fflii* 

have  all  been  more  or  less  clearly 

ibnv  a  case  of  typhoid  fever,  combined  with 

ins  of  cholera,  occurring  at  Wiirsdmrg.      Typhus 

riuwl  the  marsh  fevers  have  Ueu  observed  to  occur  together 

remittents  have  prevailed  with  small-pox  in 

tg,  as  an   old  writer  remarks,  "the  most 

i  bitu  it  ion  th  at  e  ver  affected  th  e  human  frame, "     Yel- 

found  associated  with  putrid  typhus;  while 

and  marsh  fever,  with  phenomena  similar  in 

•  ipecU  t  yellow  fever,  undoubtedly  occur  together. 

are  are  good  grounds  for  believing   that  as  we  approach 
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certain   wi-11  -marked  geographical  regions  of  the  earth,    when? 
characteristic  types  of  disease  prevail,  the  confines  of  these 
ease-iv;tlms  are  found  to  mingle  their  types  of  disease  together, 
so  that   the  diseases  of  one  region  merge  into  and   parti cipate 
ill  many  of  the  characters  peculiar  to  the  other,      Cholera 

r m N ■ . L  its  ravages  over  the  earth,  and  is  now  a  disease  whoso 
germs  are  endemic  in  our  land;  and  the  system  under  its  ii 
ence,  especially  in  the  early  cases  of  an  epidemic,  become " 
depressed,  to  the   speedy    extinction   of  life,      The 
epidemic  which  prevailed  about  eight  years  ago  was   one 
novel  variety-     The  black  death  of  the  fourteenth  century  seetns 
to  have  revived  in  India,  and  is  described  by  the  name  «>' 
Indian  Pnl*  pta@U&;  and  it  may  be  that  the  formidable  diseaga 
which  laid  waste  our  country  in  the  thirteenth  century  may  K 
arisen  in  these  districts,  and  proceeded  thence  to  our  land, 
apparently  in  the  same  way  that  cholera  has  done  (Dr,  Allen* 
Wedb). 

Our  modern  treatises  on  medicine  justly  and  properly  dealt 
largely  and  minutely,  with  the  descriptions  of  individual  diseased, 
as  far  as  their  nature  can  he  discerned;  and  the  languages  of  all 
civilized  nations  attempt  to  define  and  describe  them 
Mow  only  are  we  beginning  to  profit  by  an  extended  inquiry 
into  the  <li  f  nations;    and  to  find  that  as  man  who* 

from  his  native  home,  the  type  of  the  diseases  to  which  he  is 
liable  also  changes.  In  this  field  of  science  an  unmeasurable 
ami  still  unexplored  country  extends  on  every  side.  The  more 
minutely,  also,  that  individual  diseases  can  be  defined  and  dc- 
bed,  the  more  useful  will  such  descriptions  be  for  comparison 
in  future  ages  ;  and  it  will  be  seen,  on  comparing  the  descripi 
of  diseases  in  times  past  with  accurate  descriptions  of  the  same 
diacanoi  BOW,  how,  at  various  periods  and  under  various 
eu  in  stances,  the  expression  of  certain  sets  of  syuiptoms  becomes 
sometimes  strongly  developed,  while  at  other  times  the  same 
cla>  mptoms  were  mild  and  sulalued;  but  the  reall 

tial  characters  of  specific  diseases  and  morbid  processes  remain 
as  persistent  as  the  specific  characters  of  a  plant  or  an  animal 

Jt  will    be  seen  how,  in  epidemics,  many  diseases  have 
character! z<-d  by  the  expression  tif  malignant  phenomena  scat 
perceptible  before-     The  small-pox  now-a-day-*  is  not  the  malig- 
nant small* pox  of  the  time  of  Sydenham.     Nevertheless,  it  is 
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mall-pox    And  although  it  may  be  said  that  such  an  example 
fas  not  illustrate  a  change  in  the  type  of  a  disease,  because  the 
change  has  been  effected  by  artificial  means;  yet  it  must  appear 
evident  that,  in  effecting  this  change,  natural  results  have  only 
tan  imitated;  and  who  can  tell  what  modifying  influences  of  a 
shmhr  kind  are  going  on,  although  the  science  of  medicine  can 
at  yet  take  no  cognizance  of  them?     We  know  that  certain 
dotages  confer  immunity  on  the  individual  from  future  attacks; 
nay  it  not  be,  therefore,  that  immunity  to  individuals  from  some 
diseases  is  conferred  by  agents  and  processes  of  which  we  as  yet 
know  nothing;  and  that  ultimately  the  types  of  complex  morbid 
states  may  still  come  to  be  very  much  changed  from  what  they 
ne  now?    They  appear  to  be  changed,  according  to  the  best 
Molarities,  from  what  they  were  fifty  years  ago.     "Many  of 
the  symptoms,  and  particularly  the  constitutional  fever  usually 
attending  internal  inflammations,  and  resulting  from  cold,  or  from 
other  causes  independent  of  the  application  of  morbific  poisons, 
ire  liable  to  variation  in  like  manner,  although  not  so  decidedly 
nor  so  rapidly  as  the  epidemic  diseases,  in  the  course  of  time, 
and  from  causes  not  yet  known.     They  have  in  fact  under- 
gone very  considerable  change  since  the  early  part  of  the  present 
century;  and  it  is  on  this  account  that  inflammations  of  the 
longs  in  particular  are  treated   with  equal  success  at  present, 
with  a  much  smaller  loss  of  blood  than  they  used  to  demand  " 
(Alison). 

Such  changes  in  the  types  of  disease  were  formerly  observed 
and  much  insisted  upon  by  Sydenham,  especially  in  the  progress 
and  recurrence  of  continued  fevers;  and  it  is  now  a  fact  well 
recognized,  that  not  only  does  the  prevalent  mode  of  fatal 
termination  during  epidemic  diseases  vary,  but  so  also  do  the 
types,  peculiarities,  and  morbid  constitutional  tendencies  vary  in 
these  diseases.  It  is  chiefly  with  regard  to  the  local,  sporadic, 
or  intrinsic  diseases,  and  especially  inflammations,  such  as  the 
cephalic,  the  puhnxmic,  or  the  enteric,  that  any  doubt  exists  as 
to  whether  or  not  they  vary  in  their  type.  Distinct  statements 
as  to  this  fact,  however,  have  now  been  made  by  many  accurate 
observers,  whose  experience  is  of  the  utmost  value  to  science. 
Dr.  Alison  and  Dr.  Bennett  both  agree  as  to  the  fact,  "  that  of 
kte  yeara,  and  apparently  also  in  different  parts  of  the  world, 
inflammation,  the  most  important  of  all  forms  of  local  diseases, 
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seldom  shows  itself  with  such  general  symptoms  as  demand  or 
wo  u  1 1 1  j  i  rati  fy,  i  n  the  o  pi  n  i  of  i  of  th  e  prac  ti  tio  ners  treat  i  ng  Lb  em, 
or  indeed  could  bear,  the  large  bleedings  which  were  formerly 
regarded  as  the  appropriate  remedy,  and  which  accordingly  are 
now  seldom  practised/*  There  are  not  only  also  fewer  examples 
of  violent  inflammation  of  the  lungs  to  be  met  with,  but  th 
(highly  inflammatory)  type  of  fever  attending  such  inflammation 
has  materially  changed,  as  occurring  in  the  present  day.  This 
change  which  has  taken  place  in  the  type  of  the  usual  pin 
characteristic  of  inflammatory  fever,  cannot  be  explained  merely 
by  the  circumstance  that  a  previously  enfeebled  or  diseased  state 
of  the  system  has  brought  it  about  in  the  individual  The 
inflammations  of  internal  parts,  such  as  pneumonia,  now  oc 
qften  without  febrile  redaction,  and  neither  demanding  nor  bear- 
ing full  bleedings,  as  described  by  CuHen  and  other  authors.  It 
is   consistent,  moreover,  with  the  extensive   experi  Dm 

Alison,  Christison,  Watson,  and  many  other  physicians  of  the 
greatest  eminence  and  long  experience!  that  the  intl animations 
now  Bdldom  occur  with  such  severe  symptoms  of  inflammatory 
fever  as  have  been  described  at  page  104,  and  which  were  the 
rule  in  the  time  of  Cullen  and  of  Gregory,    Th  itutional 

symptoms  now  attending  such  inflammations  partake  more  of 
the  type  of  the  so-called  typhoid  state,  and  independent  of  any 
epidemic  influence  or  poison  having  acted  on  the  body* 

The  constitutional  symptoms  for  many  years  past  accom- 
panying pneumonia,  for  instance,  in  this  country,  have  been  of 
the  following  kind: — An  enfeebled  circulation;  softness  of  the 
pulse,  ami  easiness  of  depression  by  depletion,  oi  y  taking 

the  erect  posture;  tremors  and  feebleness  of  voluntary  muscular 
motion,  approaching  to  subsultus;  indifference  to  surrounding 
objecte;  atckneaa  and  vomiting  in  some  cases,  with  dryness 
of  to  nd   lips  in  others;  complete  anorexia    or   depraved 

appetite;  in  all,  the  symptoms  generally  tend  to  assume  those 
of  the  so-called  typhoid  state  rather  than  of  hitlammatory 
fever.  Nevertheless,  in  the  treatment  of  such  cases,  blood  taken 
siLjfithitthf  early  is  distinctly  beneficial;  and  although  it  may 
show  the  huffy  cmtt,  this  has  neither  the  thickness  nor  the 
tenacity  of  the  Jiiu  huffy  coat  seen  and  described  in  fcj 
days;  faintness  supervenes  on  the  loss  of  a  quantity  small  in 
comparison  of  what  was  formerly  well  borne,  and  there  is  no 
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such  encouragement  to  a  repetition  of  the  bleeding,  from  the 
poise  speedily  regaining  its  strength,  or  from  the  local  symptoms 
abating  and  quickly  recurring,  as  was  formerly  noticed  by  Cullen, 
Gregory,  Christison,  Alison,  and  other  veterans  in  the  practice  of 
medicine  Dr.  Gairdner  also  points  out  the  great  distinction  to 
be  drawn  between  the  doctrines  of  Alison  and  of  Todd  in  this 
respect  Dr.  Alison  recognized  the  disuse  of  blood-letting,  and 
the  increased  necessity  for  stimulants,  as  a  consequence  of  the 
changes  he  observed  in  the  character  of  diseasea  Dr.  Todd,  on 
the  other  hand,  disowned  entirely  the  idea  of  such  a  change,  and 
came  to  regard  the  administration  of  stimulants  as  a  matter  of 
routine.  The  former  recognized  the  altered  type  of  disease,  the 
changes  observed  in  its  physiological  manifestations,  and  the 
gradual  disappearance  of  those  forms  of  acute  inflammation  which 
before  had  appeared  to  require  and  to  bear  blood-letting.  Dr. 
Todd  did  not  recognize  or  acknowledge  these  changes  (Clinical 
Medicine,  1862,  p.  34). 

The  mode  of  fatal  termination  is  also  different.  The  tendency 
to  death  is  most  usually  either  by  coma  or  by  asthenia,  as  in 
typhus  fever.  The  tendency  to  gangrene  is  said  to  have  become 
more  frequent  in  various  inflammations  of  internal  parts,  and 
particularly  in  the  lungs,  within  the  last  fifty  years,  than  it 
was  in  the  time  of  Cullen  and  of  Gregory.  Such  are  the 
records  of  experience,  as  stated  by  the  late  Dr.  Alison  in  a 
series  of  papers  published  in  The  Edinburgh  Medical  Journal 
in  1855,  1856,  and  1857;  than  whom  the  opinion  of  no  one 
is  more  entitled  to  respect  and  consideration.  "  Although  dead, 
he  yet  speaketh." 

Dr.  Handheld  Jones,  physician  to  Si  Mary's  Hospital,  London, 
observes,  "  that  instances  of  impaired  action  of  the  heart,  some- 
times amounting  to  serious  danger,  are  met  with  at  the  present 
time  with  an  absence  of  all  conditions  which  require  or  justify 
venesection.  This  is  associated  with  other  symptoms  of  depressed 
nervous  power,  which  appear  to  be  most  reasonably  attributed 
to  some  kind  of  epidemic  influence  much  resembling  that  of 
malarious  diseasea 

The  type  of  disease  which  reigns  at  present  is  believed  by 
some  to  have  prevailed  more  or  less  since  the  appearance  of 
pestilential  cholera  amongst  ua  There  is  now  little  of  sthenic 
inflammation;  bleeding  and   tartar  emetic   are    but    sparingly 
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needed,  wbile  quinine,  strychnine,  and  other  tonics,  with  opium, 
and  cod-liver  oil,  are  continually  in  requisition  in  oar  efforts  to 
raise  and  maintain  foiling  power  {Medical  Journal,  March,  1857). 
According  to  the  experience  of  obstetric  practice,  the  observation 
of  Mr.  Sidey,  of  Edinburgh,  are  to  the  same  effect  He  recoids 
that  the  epidemic  of  influenza  in  this  country  upwards  of  thirty 
years  ago  was  of  a  most  inflammatory  character ;  cases  of  influena 
now  generally  assume  the  asthenic  type,  and  demand  a  differest 
treatment  Moreover,  he  observes  that  it  is  consistent  with  the 
experience  of  the  veterinarians  that  the  change  in  the  type  of 
disease  has  been  observed  among  the  lower  animals  to  the  same 
extent  as  in  man. 

In  1782,  when  Dr.  Hamilton  published  his  memoirs  on  the 
"contagious  catarrh"  or  influenza,  he  records  distinctly  his 
belief  that  "our  constitutions  are  considerably  changed  within 
the  last  century  in  Great  Britain.  Diseases,"  he  remarks,  Min 
their  nature  phlogistic  (e.  g.,  measles),  have  appeared  within  the 
thirty  years  previous  to  1782  less  inflammatory  than  they  for- 
merly were,  and  accompanied  with  a  considerable  degree  of 
putridity ;"  and  blood-letting  in  the  " contagious  catarrh"  he 
states  with  emphasis,  cannot  be  tolerated.  There  seems,  there- 
fore, to  have  been  even  then  an  increasing  belief  that  the  degen- 
eracy of  the  human  race,  as  a  whole,  is  in  some  respects  advancing; 
and  there  seems  some  visible  evidence  of  this  more  or  less  traceable 
through  the  past  four  generations. 

Morel  especially  directs  attention  to  the  apparent  increase 
in  Europe  of  mental  alienation,  and  of  those  abnormal  states 
of  existence  which  have  special  relations  with  the  occurrence 
and  existence  of  physical  and  moral  degeneracy  in  the  world ;  and 
if  a  comparative  increase  in  the  number  of  the  insane  cannot  yet 
be  proven,  there  would  seem  to  be  a  tendency  to  more  frequent 
complications  among  them  of  those  morbid  states  which  diminish 
the  probability  of  cure,  such  as  general  paralysis,  epilepsy, 
and  a  marked  depression  of  all  the  intellectual  and  physical  forces, 
which  depression  is  consistent  with  the  asthenic  phase  of  present 
existence.  Hysteria  and  hypochondriasis,  formerly  almost  the 
exclusive  appanage  of  the  rich,  the  indolent,  and  those  of  a  wasted 
life,  are  known  to  attack  in  great  proportions  the  working  and 
the  agricultural  classes,  among  whom  suicidal  tendencies  prevail. 

Dr.  Forbes  Winslow  writes,  with  regard  to  nervous  diseases, 
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of  di 


of  the  brain  and 


-e  or  the  brain  and  nervous  system  are  now 

frequent  occurrence,  but   that  a  certain   un- 

ehral    disorder    ddvolopa    Itself    in    the 

at  a  much  earlier  age  than  formerly.     Softening  of 

mi   instance,  often  manifests  itself  at  the  early 

and  thirty-rive.     The  brain  in  the  present  day  is  ov<«r- 

hical  functions  are  unduly  exercised,  strained,  and 

■d  in  tl»  effort   required   in  the  and 

bftttl  to  obtain  intellectual  supremacy,  professional  emolu- 

ind    i- taius  /  of  Psychological  Medicine,  July. 

imbecility,  congenital  or  early  aoqnu 
•  Mid  other  more  or  less  complete  arrests  of  development  of 
and  of  the  intellectual  faculties,  indicate  the  existence 
Iron  who  have  acquired  the  elements  of  their  degeneracy 
during  intra- uterine  life.     It  behoves,  then,  all  civilized  govern - 
iwixiously  to    inquire  into  and  to  consider  such  facts  as 
*how, — (I,)    The   continued    increase    of  suicide;    (2.)    The   eon- 
tin'  of  crimes  against  order  and  law,  or  against  the 
The  monstrous  precocity  of  young  criminals;   (4.) 
The  Abnormal  conformations  of  the  skull,  and  tendency  to  early 
cranial  sutures,  which  prevail  among  criminals.     So 
.  that  in  large  towns,  or  in  penal  settlements 
and  convict  prisons,  the  physiognomy  and  general  aspect  of  the 
population"    are   characteristic  of  a  class;    (5.)    The 
■  i notion  of  the  intellectual  powers,  with  the  manifrsta- 
depraved  immoral  tendencies;  ((J)  The  increase  in 
the  ims  and  prisons;  (7.)  The  etiolation,  blanch  - 
hectic  condition  of  the  population,  and  any 
■reuse    of    such   constitutional    diseases    as   GtfMHl 
>"/,    Bn  <  tease,    vhrum'tfLim.    vur  (8;) 
»pment  of  par             ud  convulsive  ail' 
main   directions   in  which  the  degeneracy  of  the 
demonstrable ;  so  much  so  that  in  some  localities 
no  longer  fulfil  the  conditions  required  for 

military  ^secnem  PkyxitjUes,  Jutelhc- 

et  dea  Causes  qui  pro- 
fa  Alaludivcs.      Par   lc  Br.  B+  A.   Morel,  do 
[q  STon,  1857). 
The*  1  BOtifreea  of  degeneracy   which   i  it  present 
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to  be  moat  active  in  their  influence  for  evil  on  large  mass 
mankind  may  be  stated  as  follows: — (1.)  Degeneracy  from 

as  from  tlie  abuse  of  alcoholic  fluids,  opium,  preparation)* 
of  Indian  Ucmp  (hachisch),  tobacco,  and  the  like;  also  from  the 
effects  of  mineral  poisons,  such  as  lcadt  mercury,  arsenic,  p 
phorus;  and  from  the  use  of  unwholesome  vegetable  food, 
as  diseased  rye,  maize,  wheat,  and   the  like*     (2,)  Degeneracy 
froTQ  the  persistent  and   pernicious  influence  of  malaria* 
Degeneracy  from  certain  peculiar  geological  formations,  noil,  and 
water,  as  in  the  development  of  goitre  (Maclellan,  Watson). 
See  Paper  on  Hygiene  of  India,  in  Med.-Chir.  Review.    (4.)  De- 
generacy from  the  effects  of  epidemic  diseased  which  now  and 
then  afflict  large  populations,  profoundly  influencing  the  system* 
and   engendering  those  morbid  temperaments  whose  types  are 
more  fully  expressed  in  the  generations  which  foDow  the  one  that 
has  suffered  from  such   epidemic   pestilences.      Many   of  such- 
like epidemics  act  like  toxic  agents    on  the  nervous  system. 
(5,)  Degeneracy  from  the  effecta  of  the  " great  town  system* as 
the  phrase  is.     The  chief  elements  of  such  degeneracy  are,  (a.) 
unhealthy  situations,  (6.)  a  noxious  local  and  general  atmosphere, 
(a)  insufficient  air,  (d)   insufficient  and  improper  nourish n 
(e,)  deleterious  avocations,  (/,)  mora]  and  social  misery,  wretcl 
ness,  and  crime.      (6.)    Degeneracy   from    fundamental   morbid 
states,  congenital  or  acquired,  as  seen  in  the  imperfect  cerebral 
developments,  deaf  mutism,  blindness,  constitutional  diseases  and 
diathesis  (implanted,    hereditary,  or  acquired),  such  as  syphilis 
and  Bcmfuloftia,     (7>)  Degeneracy  from  mixed  causes,  from  d 
rying  in  and  in ;  and  from  other  causes  not  included  in  the  al 
(Med.-Chir.  E  Jan,,  1858), 

By  far  the  most  active  sources  of  degeneracy  are  thus  seen  to 
be  those  direct  and  repeated  influences  upon  the  blood,  the  brain, 
and  the  nervous  system  which  give  rise  to  special  morbid  con- 
ditions; and  which  often  place  those  who  periodically  expose 
themselves  to  the  influence  of  toxic  agentfl  in  a  condition  verg- 
ing on  or  equivalent  to  insanity.  The  effects  of  hoi- 
tarn,  for  instance,  in  giving  rise  surely  and  progressively  to  the 
degeneration  of  the  individual,  are  mainly  demonstrable  by  the 
induction  of  the  following  states,  namely: — persistent  loss  of 
appetite,  indigestion,  nausea;  occasional  diarrhoea,  progressive 
emaciation,  and  cachexia;  the  appearance  of  pustular  eruptions; 
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the  occurrence  of  eructations  associated  with  offensive  breath; 
serious  disturbance  of  the  function  of  the  stomach,  liver,  kidneys 
and  heart,  and  the  production  of  organic  lesions  in  these  organs, 

:  in  the  structures  of  the  blood-vessels,  followed  by  fatal  serous 
7,   ha-morrh/tges,  ext  i&M,    or  ap 

Intercurrent  with  these  morbid  conditions,  at  variable  periods, 
and  otherwise  contingently,  "fits  of  drunkenness,"  with  sexual 
mpetency,  different  forms  of  psychical  aberration,  delirium 
trtrm£}i8t  suicidal  melancholy,  and  such-like  morbid  phenomena 
ensue.  Finally,  epileptiform  seizures,  general  paralysis,  drivelling 
or  davering  idiocy,  may  close  the  scene.  Those  who  become 
thus  degenerate  by  alcoholic  poison  are  arranged  by  Morel  into 
two  classes,  namely, — Fird,  Individuals  who  arrive  at  length, 
by  a  series  of  well-marked  nervous  lesions — physical  ami  intel- 

tual — 1 i t  gen  era!  paralysis*  Second,  I  ndivi  duals  wh  o,  al  th  ough 
profoundly  affected  as  regards  enervation,  still  remain  stationary 
at  state,  leading  a  miserable   existence,  characterized 

xioatlff  In  a  .special  condition  of  ill-health  (cachexia  and 
marasmus),  and  morally  by  a  manifestation  of  the  worst  tend- 
encies, and  of  the  lowest  animal  propensities*  The  serious 
degenerative  effects  thus  detailed  in  their  extreme  forms,  result- 
ing from  the  poison  of  alcohol,  ultimately  influence  the  pro- 
creative  functions;  first,  by  diminishing  the  vital  standard  of 
offspring;  and  second*  by  annihilating  the  generative  power 
»lt4'_  When  such  results  are  coupled  with  the  moral  and 

itinns  which  ensue  from   bad  example,  misery,  and 
wati  iliea  and  masses  of  men,  they  become  ample  sources 

of  the  degeneracy  and  degradation  of  the  population,  not  only 
throughout  the  existing  but  succeeding  generation;  and  not  only 
is  t;  ►lie  abuse  hereditarily  transmissible  (Mori 

but  it  also  frequently  leads  to  insanity  in  the  offspring  of  the 
drunkard  (Whitehead,  Adams);  and  in  cases  where  the  tendency 
to  alcoholic  excesses  has  a  hereditary  origin,  the  cure  of  the 
dips-  rally  impossible.     Morel  gives  the  following 

exai  marked   succession  of  morbid   phe- 

developed  in  different  descendants  of  a  family 
throughout  four  generations.  The  great-grandfather  of  the 
family  was  a  dipsomaniac ;  and  so  complete  was  the  transmission 
of  the  disease,  that  the  race  became  totally  extinct,  under  the 
well-marked  phenomena  of  alcoholic  poisoning  and  degeneracy. 
L  L 
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The  effects  entailed  were:  in  the  first  generation,  alcoholic  excesses* 
immorality*  depravity,  brutish  disposition;  in  the  second  genera- 
tion, hereditary  drunkenness,  attacks  of  mania,  general  paralysis; 
in  the  third  generation,  sobriety  prevailed,  but  hypochondriasis, 
lypomania,  persistent  ideas  of  persecution,  homicidal  tendencies, 
were  expressed ;  in  the  fourth  generation,  intelligence  was  hut 
feeble,  mania  became  developed  at  sixteen  years  of  age,  stupidity 
running  on  to  idiocy,  and  to  a  condition  involving  extinction 
of  the  race,  Sir  James  Clark  also  made  the  observation,  more 
than  twenty  years  ago,  that  the  constitutions  of  the  past  three 
generations  had  deteriorated  progressively  from  father  to  sou 
(Troths*;  gut  Pulmonary  Comitmptio7t,  p.  11),    * 

The  persistent  pernicious  influence  of  the  marsh  poison  will 
he  fully  noticed  in  the  last  part  of  this  treatise;  but  there  are 
other  abundant  sources  of  constitutionally  morbid  influences; 
and,  whatever  the  explanation  may  be,  it  certainly  is  a  matter 
of  fact,  as  the   late  Dr.   Alison  wrote,  that   the  cm  nal 

ction&,  going  along  with  the  same  extent  of  in  flu  mi  nation 
and  its  local  effects,  are  extremely  various  in  different  persons 
previously  alike  in  good  health,  or  even  in  the  same  person  at 
different  times;  and  that  we  are  not  entitled  to  deny  that  what 
happens  in  this  way  in  different  individual  cases  may  not  hap- 
pen also  in  nations  and  in  seasons.  As  we  are  still  very  imper- 
fectly informed  as  to  the  mode  in  which  any  local  in  flam  mat 
excites  constitutional  fever,  we  have  no  reason  to  doubt  that  the 
constitutional  re-action  consequent  on  the  excitement  of  a  cer- 
tain degree  of  inflammation  of  the  lungs  may  vary,  equally  as 
that  which  is  consequent  on  the  introduction  of  a  certain 
quantity  of  the  poison  exciting  typhus  fever,  measles,  scarlatina, 
or  cholera;  in  all  of  which  the  previous  muscular  strength  goes 
for  nothing  in  determining  the  degree  or  danger  of  depression 
or  debility  which  may  ensue. 

Dr.  Chriatison  has  recently  communicated  to  the  ICodkft- 
Chirurgical  Society  of  Edinburgh  his  experience  relative  to 
the  changes  which  have  taken  place  In  the  constitution  of  fevers 
and  inflammations  in  Edinburgh  during  the  forty  years  previous 
to  ls:>7.  Mis  experience,  as  well  as  that  of  many  of  tl, 
physicians  of  Edinburgh,  shows  that  a  transition  had  and  did 
every  now  and  then  take  place  from  an  inflammatory  form 
of  fever  to  one  of  an  asthenic  type;  that  it  was  necessary,  on 
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ltbuiNt  of  any  epidemic,  to  watch  carefully  the  early  cases, 
to  observe  the  mode  in  which  the  fatal  cases  terminate,  and 
to  observe  generally  the  constitutional  tendency  ur  type  of 
individual  cases,  in  order  to  form  an  accurate  judgment  of  the 
general  character  of  the  epidemic  about  to  prevail.  It  will  bo 
neett  ni*ot  on  referring  to  the  most  approved  and  recent  works  on 
the  diseases  of  India,  that  the  descriptions  of  inflammations  as 
well  as  fevers  now  seen  there,  when  compared  with  the  state- 
menis  of  Dr.  Johnson,  Mr.  Twining,  and  others,  twenty-five  or 
thirty  years  ago,  may  be  held  to  indicate  that  there  has  been  a 
change  in  the  usual  form  of  re-action  in  inflammatory  diseases  in 
that  climate  as  well  as  here.  Such  conclusions  may  l>e  inferred 
t  the  experience  of  Dr.  Mo  re  head,  recorded  in  his  Clinical 
Beeearckm  on  tits  Diseases  of  India  (vol  n\,  pp,  71,  72.  and  359); 
and  the  experience  of  Sir  Ranald  Martin,  expressed  in  his  recent 
classic  work  on  Climate,  bears  out  the  same  observation ;  consult 
also  Graves's  Clinical  Medicine,  vol.  i,,  p,  303,  for  the  doctrines  of 
Auienrith  and  Graves  on  the  change  of  type  in  disease;  and  for 
evidence  regarding  the  deterioration  of  race,  see  p.  105  of  Mr. 
Siraona's  Third  Report  on  the  ffeattli  of  Towns. 

It  appears  evident,  therefore,  that  the  hunutn  body  is  capable, 
from  causes  known  as  well  as  unknown  to  us,  of  undergoing 
various  alterations  as  regards  not  only  its  pA-yfflcaf,  but  also 
what  bos  been  termed  its  "  Medical  Const  itutioit"  Fevers  are 
known  to  chug*  their  types;  epidemics  to  assume  new  tend- 
encies; and  inflam  and  local  Unions  to  affect  in  no 
constant  manner  the  constitution  of  individuals  at  the  same 
pen  f  different  times  and  in  different  countries.  This 
view  «>f  the  subject  may  be  summed  up  in  the  eloquent  language 
of  1  when  he  writes, — "I  am  firmly  persuaded,  by 
my  own  obaenratton^  and  by  the  records  of  medicine,  that  there 
ore  waves  of  time  through  which  the  sthenic  and  the  asth* 
characters  of  disease  prevail  in  succession,  and  that  we  are  at 
present  living  in  one  of  its  adynamic  phases*1  (Edinburgh 
'/,  June,  1857)*  It  must  be  admitted,  however, 
that  much  of  what  is  written  and  here  quoted  regarding  changes 
i  *  based  on  the  uncertain   impressions  of  individual  men, 

I  own  by  tradition,  rather  than  based  on  the 
rmilt*  of  a  dclil  ductivo  inquiry  from  statistics  applied  to 

i  agreed  as  to  the  meaning  of  terms,     On  the 
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other  hand,  I  think  Dr,  Markham,  in  bis  very  able  Gulstonian 
Lectures  on  "  The  Uses  of  Blood-letting  in  Disease/1  puts  the 
evidence  regarding  change  of  type  in  disease  on  much  boo  tuu 
a  basis — not  to  say  an  erroneous  one — when  he  holds  that   ii 
merely  an  excuse  put  forward  for  a  change  of  practice  in  inflam- 
mations, and  that  the  only  argument  in  favour  of  such  a  th- 
rests  upon    the  assumed  conclusion  that   venesection  produces 
different  effects  now  from  what  it  formerly  did. 

•me what  similar  view  of  this  important  subject  has 
ably  advocated  by  Dr,  J.  H,  Bennett,  of  Edinburgh.  He  contends 
that  inflammation  is  the  same  now  as  it  has  ever  been — that  the 
analogy  sought  to  be  established  between  it  and  the  varying 
types  of  fevers  is  fallacious — that  we  cannot  place  reliance  on  the 
recorded  experience  of  the  past — and  that  our  recent  changes 
in  therapeutics  are  solely  due  to  an  advanced  knowh  • 
diagnosis  and  pathology  (Principles  and  Practice  of  M> 
P+  267). 

The  local  phenomena  of  inflammation  are  undoubtedly  con 
slant ;  but  the  question  of  change  of  type  has  reference  to  the 
constitution  of  the  individual,  and  to  the  constitutional  modes  by 
which  the  inflammatory  state  is  expressed  in  a  given  number  of 
persons.  Much  of  the  argument  of  Drs.  Markham  and  Bennett 
appears  to  roe  to  be  beside  the  question ;  and  there  are  certainly 
good  grounds  for  believing  that  elements  of  constitutional  degen- 
eration exist  in  such  abundance,  especially  in  the  communities  of 
large  towns,  that  Dr  Watson  has,  I  think,  happily  expressed  the 

isequence  of  such  deterioration  in  the  sentence  quoted  from  bis 

itingson  the  subject 


CHAPTER  X 

MODES   BY  WHICH   DISEASES  TERMINATE  FATALLY, 

Our  knowledge  on  this  subject  is  derived  chiefly  from  three 
sources,  namely,  from  the  examples  and  illustrations  afforded  by 
the  study  of— (L)  Death  from  old  age;  (8.)  Death  from  fatal 
injuries ;  (&)  The  powers  and  actions  of  all  our  best  remedies, 
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Such  study  leads  to  the  important  practical  conclusion,  that  the 

lame  lesions  of  important  organs  may  prove  fatal  ill  very  different 

ways,  and  the  fatal  event  may  be  averted  by  very  different  and 

very  opposite  remedies  (Alison).     It  is  also  to  be  observed,  that 

in   constitutions   which  are  unimpaired,  and,    indeed,    in   every 

tcess,   1 1  lore    may  be    recognized  a  tendency    to   a 

favourable  tenni nation. 

Death  happens  either  from  the  decay  of  life,  as  in  old  age;  or 

it   happens  as  an  accident  caused  by  some  of  those  untoward 

ins  or  derangements  of  the  vital  organs  which  occur  in  the 

rae  of  the  variims  diseases  and  injuries  to  which  mankind 

Death  me  old  (tg*  may  be  considered  in  many  instant 

as  the  desirable  end  of  a  long-continued  and  perhaps  a  dreary 
The  sufferer  appears  to  fall  asleep  as  he  might  do  after 
severe  fatigue.      The  long  and  weary  journey   of  life   is    thus 
□  brought  to  a  close,  with  little  apparent  derangement  of  the 
nary  mental  powers;    the  tinal  scene  is  often  brief,  and  the 
»f  dying  are  almost  imperceptible.     The  senses  fail, 
were  about  to  supervene;   the   perceptions   become" 
gradually  more  and  more  obtuse,   and  by  degrees  the  aged  man 
•Gams  to  pass  into  his  final  slumber.      We  scarce  can  teU  the 
prev  tnt  at  which  the  solemn  change  from  life  to  death 

has  npleted    Sensation  fails  first,  then  voluntary  motion; 

of  involuntary  muscular  contraction,  under  the 
excitement  of  some  external  stimulus,  may  eontinua  for  some 
turn  feebly  expressed     The  blood  generally  ceases 

\  to  the  extremities*  The  pulsations  of  the 
heart  liecome  less  and  less  efficient,  The  blood  fails  to  complete 
it*  he  feet  and  hands  become  cold  as  the  blood 

f  the  decline  of  temperature  gradually  advances 
to  t'  Thus  far  the  act  of  dying  seems  to  h 

painless  as  that  of  falling  asleep;  and  those  who  hav  ^red 

after  apparent  death  from  drowning,  and  after  sensation  has  I 
totally  lost,  assert  that  they  have  experienced  no  pain.     What  is 
called  m  th  may  therefore  be  presumed 

be    purely    automatic,    and    therefore    ttnfelt     The    mind, 
doubtless,  at   that  solemn  moment,  may  be  absorbed  with    that 
Instantaneous   review   of  impressions   made  upon   the   brain  in 
times,  and  which  are  said   to  present   themselves  with 
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such  'overwhelming  power,   vividness,  and  force,   that,   in   the 
words  of  Montaigne,  "we  appear  to  lose,  with  little   an> 
the  consciousness  of  light  and  of  ourselves/'     At  such  a  I 
the  vivid  impressions  of  a  life  well-spent  must  constitute  that 
tttftumasia — that  happy  death — to  be  desired  by  all 

The  untoward  lesions  or  derangements  of  vital  organs,  which 
occur  during  the  progress  of  disease,  terminate  the  life  of  man  hy 
urns  modes  of  dying.     While  it  is  ordained  that  eventually  all 
must  die,  yet  it  is  possible  sometimes  to  avert,   for  a  time,  the 
tendency  to  death*    To  know  by  what  agents  this  may  be  pro- 
perly accomplished,  it  is  necessary  to  know  the  modes  in  which 
death  may  approach  in  disease.     Dr.  Watson  has  happily  observed 
that  life  rests  upon  a  tripod,  whose  three  vital  supports  arje, 
and  the  lungs.     Through  the  impaired  funct 
of  some   one  or  more   of  these   organs  the  tendency  to   ti 
is  expressed     The  mode  of  dying  may  begin  at  the  ht 

tt  or  the  UmgB  (Bichat).     But  inasmuch  as  the  fundi 
of   these    organs   are    mutually    dependent    upon    each    otl 

nipairment  of  function  in  any  one  of  them  may  ult 
*lead  to   death,  while   the   mode    of  dying   is   expressed   chiefly 
through  the  functions  of  another.     The  mode  of  dying  in  disease 
is  usually  a  complex  one,  for  many  parts  thus  mutually  de] 
on  each  other  are  more  or  less  immediately  involved.     T 
it  is  of  the  greatest  practical  importance  to  observe  how  and 
when  the  different  functions  begin  to  languish,  and  how  they  may 
i  » st  sustained  in  their  exertions  to  maintain  life. 

When  a  person  loses  blood  to  such  an  extent  that  be  faints,  as 
from  a  wound,  Of  by  haemorrhage  occurring  in  disease,  and  if  the 
flow  of  blood  is  not  arrested,  the  state  of  faint  or  $yna&p&  con- 
tinues is  not  recovered  from,  and  the  heart's  action  ceases;  not 
because  it  is  unable  to  contract,  but  because  its  natural  stimulus, 
the  blood,  is  withdrawn  from  it,  or  does  not  arrive  in  sufficient 
quantity  to  be  of  use.  This  is  called  death  by  ancemia.  In  such 
cases,  if  blood  can  be  tbneously  supplied  to  the  heart  (as  by  the 
operation  of  transfusion  from  a  healthy  person  into  the  patient 
who  is  losing  blood),  the  suspended  function  of  the  heart  may 
be  restored,  and  a  supply  of  blood,  sufficient  to  maintain  life 
for  a  time,  may  l>e  thus  obtained. 

The  symptoms  of  approaching  death   by  this  mode  of  dyi 
are,  paleness  of  the  countenance  and  lips,  oott  sweats,  dimness  of 
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vision,  dilated  pupils,  vertigo,  a  slow,  weak,  irregular  pulse,  and 
speedy  insensibility.  If  the  haemorrhage  has  been  sudden,  in 
large  quantity,  as  from  the  uterus  in  "flooding,"  there  may  be 
nausea,  or  even  vomiting,  restlessness,  tossing  of  the  limbs, 
irregular  sighing  breathing  (anxietas),  delirium,  and  one  or  two 
convulsions  before  death  ensues. 

Bat  another  mode  of  death  may  be  more  immediately  connected 
frith  the  heart  itself,  and  be  independent  of  the  supply  of  blood. 
In  other  words,  the  stimulus  from  blood  may  be  sufficient,  but  the 
contzactile  power  of  the  organ  may  faiL  Such  a  mode  of  death  is 
hy  asthenia.  Many  poisons  act  in  this  way,  and  many  diseases 
which  are  due  to  morbid  poisons  in  the  blood  tend  to  prove  fatal 
by  this  mode  of  dying.  Cases  of  extensive  mortification  of  parts, 
of  acute  inflammation  of  the  peritoneum,  and  of  malignant  cholera, 
die  in  this  way. 

The  symptoms  consist  in  the  pulse  becoming  feeble  and  frequent, 
and  ultimately  failing  altogether  to  be  perceived.  The  muscular 
debility  becomes  extreme,  but  the  senses  remain  perfect,  often 
painfully  acute,  and  the  intellect  clear  to  the  last. 

Persons  whose  death  is  by  anosmia  or  by  asthenia  are  often 
spoken  of  as  having  died  in  a  faint,  or  by  syncope;  and  there  is 
still  a  mode  of  dying  intermediate  between  the  two,  the  type  of 
which  is  seen  in  death  by  starvation. 

Death  may  also  be  produced  by  the  suspension  of  the  functions 
of  respiration,  as  when  access  of  air  to  the  lungs  is  prevented  by 
a  direct  obstruction,  either  to  the  air-passage,  in  choking,  or  to 
the  action  of  the  chest,  so  as  to  prevent  its  expansion ;  or  when 
the  actions  of  the  muscles  of  respiration  cease,  in  consequence  of 
disease  or  injury  to  the  brain  producing  insensibility.  The  first 
of  these  modes  by  which  the  respiratory  functions  are  suspended 
is  that  known  as  suffocation,  technically  expressed  by  the  term 
apnoM,  or  privation  of  breath.  Examples  of  this  mode  of  dying 
may  be  referred  to  in  cases  of  drowning,  smotliering,  clicking, 
strangulation,  throttling,  and  closure  of  the  rima  glottidis  by 
foreign  bodies.  In  Dr.  Allen  Thomson's  anatomical  museum  at 
Glasgow  there  is  a  larynx  preserved  in  which  a  piece  of  coal  is 
wedged  between  the  rima  glottidis.  A  collier  thus  died  by 
apnooa  or  suffocation  produced  by  the  piece  of  coal  dropping  into 
the  larynx  while  he  lay  on  his  back  in  the  mine,  excavating  the 
coal  from  the  roof  of  the  coal  pit    Forcible  pressure  upon  the 
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chest,  as  sometimes  happens  in  crowds  during  a  continued  crush 
of  people,  or  occurs  to  workmen  wbo  have  been  buried  by  falls 
of  earth  and  rubbish  ;  in  short,  whatever  causes  an  immovable 
condition  of  the  lung-case  beyond  a  period  of  three  minutes  and  a 
half  will  thus  produce  a  fatal  result.  Tetanus,  and  the  influ- 
of  strychnine,  prove  fatal  in  this  way.  Morbid  states  j  > 
by  disease,  and  which  terminate  fatally  I  a  of 

the  glottis;  disease  of  the  spinal  cord  above  the  origin  of  the 
respiratory  nerves  (phrenic,  intercostals,  and  spinal  accessory); 
effusion  of  serum  into  the  pleural  cavities;  sudden  infiltration  of 
the  lungs  by  inflammatory  exudation,  or  collapse  of  the  lung  in 
bronchitis. 

The  symptoms  of  approaching  dissolution  by  this  mode  of 
dying  are,  strong  but  ineffectual  efforts  to  contract  th< 
muscles,  and  struggling  efforts  to  respire,  amounting  to  ugom 
short  duration,  followed  by  vertigo,  loss  of  consciousness,  and 
convulsions;  at  last  all  effort  ceases,  twitehings  or  tremors  of  the 
limbs  alone  remain,  the  muscles  relax,  and  the  sphincters  yield. 
The  heart  and  the  pulse,  however,  still  continue  to  act  after  all 
other  signs  of  life  are  past  The  recent  experiments  instituted 
by  the  Medico-Chirurgical  Society  of  London  show  that,  on  an 
average,  the  hearts  actiou  continues  for  three  minutes  fifr 
seconds  after  the  animal  has  ceased  to  make  respiratory  efforts. 
On  this  last  circumstance  rests  our  hope  of  resuscitating  persons 
so  suffocated,  if  artificial  respiration  be  timeously  resorted  to,  and 
persevered  in.  This  prolonged  action  of  the  heart  circulates 
blood,  which  is  dark,  venous,  and  not  arterial  ized,  and  accordingly 
the  face,  at  first  flushed,  becomes  turgid,  and  then  assumes  a  livid 
and  purple  hue;  the  veins  of  the  head  and  neck  swell,  and  the 
eye- balls  protrude  from  their  sockets.  At  length  the  heart 
ceases  to  heat,  and  life  is  extinct  (Watson), 

Death  by  coma  occurs  when  there  is  a  loss  of  consciousness 
first,  with  the  appearance  of  profound  sleep,  from  which  the 
patient  may  be  partially  roused.  The  symptoms  of  approaching 
death  by  this  mode  of  dying  consists  in  a  gradual  blunting  of 
Ability  to  outward  impressions,  slowness  of  respiration,  the 
inspiratory  effort  being  often  delayed,  and  then  performed  with  a 
sudden  noise  and  jerking  inspiratory  effort,  technically  known 
as  stertorous  breathing,  All  voluntary  attention  to  the  act  of 
breathing  is  lost,  but  the  influence  of  a  reflex  stimulus  to  its 
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performance  continues.  At  length  this  function  fails  also.  The 
chest  ceases  to  expand,  the  blood  is  no  longer  aerated,  and  thence* 
forward  precisely  the  same  changes  occur  as  in  death  by  apnoea. 

Such  are  the  several  modes  by  which  death  tends  to  approach; 
and  "  to  obviate  the  tendency  to  death"  is  a  doctrine  which  was 
often  and  strenuously  inculcated  by  Cullen.  After  him,  no  less 
earnestly  has  it  been  impressed  on  many  by  my  respected  teacher, 
the  late  Professor  Alison,  whose  interesting  Lectures  on  fevers  and 
inflammation  furnished  numerous  illustrations.  To  his  Outlines 
of  Pathology  and  Practice  of  Medicine,  and  to  the  first  volume  of 
Dr.  Watson's  Lectures  on  the  Principles  and  Practice  of  Physic, 
the  student  is  referred  who  would  seek  further  information- 
sources  whence  the  preceding  observations  have  been  mainly 
compiled  relative  to  the  modes  by  which  death  may  approach : — 

"  Many  are  the  ways  that  lead 
To  his  grim  cave,  all  dismal ;  yet  to  sense 
More  terrible  at  the  entrance  than  within.*' 

"  It  is  as  natural  to  die  as  to  be  born ;" 

and  thus,  in 

"  Passing  thro1  Nature  to  Eternity, 
The  sense  of  death  is  most  in  apprehension." 


CHAPTER  XL 


PRINCIPLES   WHICH  DICTATE  THE  TREATMENT  OF  THE  COMPLEX 
MORBID  PROCESSES. 

I.  As  regards  Fevers  or  the  Febrile  State. 

To  avert  the  tendency  to  death  in  the  febrile  state,  it  is  necessary 
to  observe  how  fevers  naturally  terminate  favourably.  Four 
modes  are  enumerated  by  Dr.  Parkes,  namely: — 

1.  By  crisis,  in  which  the  temperature  falls  suddenly  in  a  few 
hours,  and  usually  with  some  abundant  excretory  discharge,  in 
which,  possibly,  much  of  the  water  which  has  been  retained  in 
the  system  is  poured  out. 

2.  By  lysis,  in  which  the  fall  of  temperature  is  gradual  from 
day  to  day,  till  the  normal  standard  is  attained.    The  decline 
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may  thus  occupy  many  days,  the  thermometer  being  known  to 
take  seven  days  m  falling  from  14)2°  to  98°  Fahr. 

3,  By  a  combination  of  thene  two  modes,  namely,  by  a  sudden 
lull  of  temperature  to  a  certain  point,  and  then  a  gradual  decrease 
to  the  normal  heat. 

4  Another  mode  has  been   ol)served  by  Dr.  Parke 
— By  a  somewhat  irwyo.hfi'  ulttTit'ttioit  qffebriU  tmd  w> 

>iod$,  as  shmvti  by  fi&a  tempi  mtum  and  the  ta 

When  fcirr  terminate*  by  any  of  these  modes,  convalescence 
commences,  normal  nutrition  is  renewed,  and  the  body  logins 
to  gain  in  weight  The  blood  is  poor  in  albumen  and  in  red 
particles;  and  there  is  now  a  danger  that  the  rapidity  of  m 
morphoses  of  tissue  will  exceed  the  healthy  standard,  as  shown 
by  the  great  tendency  which  convalescents  from  fever  have  to 
lose  heat.  The  temperature  may  fall,  and  the  excretions  may 
diminish  below  their  healthy  amount  Great  care,  constant 
attendance,  and  watchfulness,  are  required  when  the  patient 
begins  to  convalesce,  if  the  fever  has  bean  bog  and  severe; 
and  the  treatment  of  the  febrile  state  itself  may  be  tl.  rally 

stated  as  consisting  in  a  combination  of  measures, — (1  j  To  reduce 
excessive  heat;  (2.)  To  insure  sufficient  but  not  excessive  es 
tion  and  elimination  of  the  excretions;  (3>)  To  act  on  the  ex* 
hausted  and  semi-paralyzed  nerves  j  (4.)  To  neutralize  any  specific 
poison  which  may  have  set  up  the  fever,  and  so  to  improve  the 
state  of  the  blood;  (5,)  To  relieve  distressing  symptoms;  and 
lastly;  To  obviate  and  counteract  local  complications  (Parkes, 
MrucHisoN). 

To  accomplish  the  first  indication,  Dr.  Robert  Jackson,  ■  the 
patriarch  of  Military  Medicine"  and  after  him  Dr,  Carrie,  of  Liver- 
pool, practised  to  an  extreme  degree  the  application  of  cold  water, 
In  health  such  an  application  tends  to  increase  the  metamorphoses 
of  tissue,  as  shown  by  Lehmaun  and  Sanderson ;  and  therefore  its 

'■ssive  use  is  contra- indicated  in  the  febrile  state.    Blood-letting 

hemorrhage  also  tends  to  reduce  temperature;  but  blood-letting 

rarely  be  tolerated  in  many  specific  fevers,  such  as  typhus, 

typhoid,  scarlatina,  and  the  like.     L  lis  has  been 

found  by  Wunderlich  to  have  a  wonderful  influence  in  reducing 

I  mod- rating  the  temperature  in  many  febrile  states,  such  as 
typhoid  fever,  Ite  most  obvious  action  in  small  doses  is  to 
depress   the  force  of  the  heart     The  dose  should  therefore  be 
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cautiously  regulated:  it  must  not  be  mpoatod   too  soon,  nor   U- 
creaeed.  if  it  should  not  operate  at  once, 

To  insure  .sufficient  but  not  excessive  excretion,  and  to  pro- 
elimination   in    fever,  is   much  more  difficult  than  to 
-mperature;  which,  for  obvious  reasons,  it  is  not  always 
to  attempt 
Tf.  o  ought  to  be  supplied  with  an  abundance  of  alkaline 

salt  urinary  excretions  are  not  eliminated     Oh  for  tile  of 

fttxh,  tend  to  aid  the 

tioti  of  urea  and  its  elimination,     Purgatives  generally,  and 

t;il !  salts  of  the  alkaline  and  earthy  metals, — 

a  a  proper  excretion,  probably  by  removing  from  the 

>tue  of  tlic  iihnrTraal  products  formed  in  fever,  and  great 

may  follow  their  moderate  use.     Where  urea  is  retained 

fee  its  elimination,  because  it  is  known  that  urea  some- 

off  by  the  mucous  membrane  of  the  intestines.     But 

fevers,  as  in  typhus,  purgatives  must  be  very  cautiously 

attd  .sparingly  given,  and  always  in  mild  doses.     So  also  elimina- 

the  skin,  to  the  extent  of  d  ris,  is  to  be  dreaded 

iU8  fever.     (See  '*  Treatment  of  Typhus  Fever/'  p.  44-7.) 

lie  most  important  indication,  however,  in  the  management 

of  the    I  tate    is    to  find  some  substance   which,  bring 

in   its  action  (Headland),   will  so  act  upon   the 

tud    thus   restore   the  exhausted  energies  of  the   nervous 

centres.      Food,  mild   stimulants,   and   quinine   are  all  more  or 

Jm  employed;   and   quinine  especially  may  be  employed  with 

Infusion  of  coffee  as  a  medicine  has  been  given  by  Dr. 

Parke*,  with  the  beneficial  effect  of  relieving  headache.     Booker 

kl       tiiann  have  shown  that  the  use  of  coffee,  in  health,  delays 
kamorphosee  of  I  nod  excites  the  nervous  syrie&b 

t •refitment  of  the  febrile  state  depends  on  the  diseases 
which  it  forma  a  part,  and  by  which  it  is  more  or  less  modified 
a  special  topic  for  consideration  in  the  part  which 
Create  of  ape  But  it  is  above  all  necessary  to  guard 

agui  habit  of  trying  always  to  be  doing  something.    As 

►thing  can  be  laid  down  as  a  rule,  either  in 
of  depletion,  or  of  evacuants,  or  of  stimulation.     The 
febrile  state  part  of  the  e«  the  morbid 

at*l«  be   cut   short    nor   materially    subdued   by 

ies.     There  u  no  specific  remedy  for  the  cure  of  any  fever; 
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and  in  the  present  state  of  our  knowledge  regarding 
febrile  diseases,  there  can  be  no  spectflc  remedy  for  their  cure* 
Every  disease  where  fever  is  present,  and  every  case  of 
i-ile  disease,  must  be  studied  bo  that  its  management  or  tr 
ment  may  be  regulated  on  the  merits  of  the  individual  case;  and 
must   be  regulated  by  the  state  of  each  particular  function  as 
determined  by  clinical  investigation  daily. 

II.  As  regains  Inflammation. 

It  is  necessary  clearly  to  understand  and  to  bear  lit  u 
in  the  first  instance,  it  is  not  the  lemon  which  may  attend  the 
inflammatory  process  as  a  result,  which  is  to  be  attended  to; 
it  is  the  d&asamd  fret  ion  tmdvng  to  the  lesion  which  it  is  the 
object  of  the  physician  to  overcome,  to  subdue,  and  turn  a 
and  that  the  occurrence  of  any  lesion  is,  if  possible,  to  be  pre- 
vented*    It  is  to  the  strictly  vital  action — the  excitement  of  tissue 
— which   tends  to  the  organic  lesion,    that   remedies  mu^ 
applied,  in  order  to  avert  the  tendency  to  lesion,  expressed 
the  symptoms  of  a  constitutional  kind,  already  referred  ta 

The  treatment  which  will  subdue  this  tendency  has 
technically  called  "  antiphlogistic  treatment!"  Its  mode  of  action 
depends  upon  the  regulation  and  adoption  of  every  agent,  plan,  or 
circumstance  most  favourable  to  the  subsidence  of  the  inflamma- 
tion, and  which  will  favour  the  influence  of  remedies,  and  oppose 
the  advance  and  persistence  of  the  inflammatory  state.  The 
treatment  embraces, — (L)  Antiphlogistic  regimen;  (2*)  Antiphlo- 
gistic remedies — means  for  reducing  the  quantity  and  altering  the 
quality  of  the  blood,  and  thus  to  counteract  in  a  direct  way  the 
plex  morbid  phenomena  of  inflammation. 

The  I    consists  in,- — (I,)  A  sparing  allowance  of  non- 

nutritious  diet;  the  administration  of  bland,  simple,  and  co« 
drinks,  given  often,  and  in  small  quantities;  (2.)  Absolute  rest  of 
body  and  mind;  (3.)  Residence  in  a  well -ventilated  apartii 
maintained  at  an  equable  temperature,  day  and  night,  of  about. 
62*  Fahr  ;  and  in  cases  where  the  lungs  are  inflamed,  a  temp 
ture  of  oot  less  than  Jff  Fahr,  to  80°  Fahr.,  and  as  dry  and  pure  a 
state  of  tlit ■  atmosphere  as  possible  (Veale). 

The  remedies  comprehend  blood-letting,  piiiyatives$QntimQi 
mercurials^  opiumt  alkalies,  and  saline  drugs. 
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The  most  important  and  the  most  efficient  of  these  remedies  is 
undoubtedly  blood-letting;  while  it  must  at  the  same  time  ho 
remembered  that  it  is    uot    every  case    of  inflammation   that 
>irea  or  warrants  the  abstraction  of  blood      It  is  a  spoliative 
ily    powerful  for  good  and  for  evil      In  the  treatment  of 
inflammation,  it   has  been  well  observed   by  Dr.   Watson   that 
3 1  caae  requires  its  special  study,  speaks  its  proper  language, 
funr  peculiar  indications,  and   reads  its  own  lessor 

The  carefully  recorded  facts  of  well-conducted  though  empirical 
■r  vat  ion.  for  hundreds  of  years,  have  attested  the  immediate 
sanative  influence   of  blood-letting  in   incipient   inflammation; 
and  the  most  eminent  physicians  of  bygone  modern  times  have 
I  in  unmistakable  language,  how  potent  is  this  remedy 
1,  and  the  reasons  for  their  belief 
Our  forefathers  well   knew  when  the  body  suffered  from  an 
mmation  in  the  trfs;"  and  in  saying  this  we  give 

i    credit  for  far   less  scientific   knowledge  than    they   really 
possessed.     Against  such  inflammations,  whether  in  t!  the 

tin*  ul*<I<nrt*'n,  they  learned,  by  -rtff  and   nut  by 

/,"  the  sanative  efficacy  of  early  venesection;  and  they 
ined  most  trustworthy  evidence  and  experience  of  its  power 
to  control  inflammation.  Following  up  such  doctrines,  will  be 
found  those  veteran  physicians  who  hold  the  foremost  rank  in  the 
science  of  medicine  of  the  present  day  in  this  country.  Tito  doc- 
trine generally  taught  and  universally  acted  upon  with  reference 
to  blood-letting  in   inflammations   is,  "so   to  bh  ure 

ths  of  the  remedy,  and  to  avoid  its  dwadv&ntagea 

The  standard  examples  of  what  blood-letting  can  do  soon 
ry  surgeon's  apprentice,  or  hospital  pupil, 
ii  the  first  time  he  sees  the  blood  flow 
fn>ni   ttft€   patient  whom   his  master   and    teacher   may   wish   to 
ay  see  the  apoplectic  sufferer  roused  to  conscious- 
ness while  the  blood  ye*  flows  from  the  vein;   and  he   may 
,  also,  that  the  stownding  pains  of  the  head  in  cephalic 
ins  aw  immediately  relieved,  that  the  impatience  of 
lit  and  sound,  the   frequent,  sharp,  intermittent  pulse,  with 
rig  or  nausea  on  assuming  the  erect  posture,  the  tend* 
til   sqttint,— in    short,    all     the    urgent    symptoms    of    incipient 
encephalitis,   at  once,  or  one  by  one,  disappear  as  the  blood 
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continue*  to  flow.     He  may  also  notice  in  thoracic  inflammation 

<l>r   pain,  the  dyspnoea,  the  tight  the    rhest,  all 

PjM'jtr.     Dr.  Alison,  aa  regards  pleurisy,  and  Dr*  Watson,  as 

nls  inflammation  of  the  bowels,  bear  personal  testimony  to 

of  blood-letting.     They  teJWrieocwI  its  sanative 

Influence  ta    their  own  persons,  and  the  practice  undoubtedly 

saved  tlnu-  valuable  lives  from  these  respective  diseasea     Te 

rsonal  ex]>erience  has  also  been  borne  by  the 

lak  of  Edinburgh,  and  before  him  by  the  celebrated 

Dr.  UndelitlV;  ao4  so  also  is  the  testimony  of  many  who,  having 

experienced  the  benefit  of  the  remedy  once,  imagine  that,  when 

i  backed  with  inflammation,  they  may  be  again  relieved  by 

its  use.     01  any  0M  of  these  illustrious  examples  from  personal 

r  might  be  said,  aa  Dr.  * 1  srid  of  Dr.  RadcJifle, 

tliitt  I    least   no  fool;  and  we  may  depend  upon  it  he 

M  not  have  allowed  »  hundred  ounces  of  blood  to  be  taken 

from  him  in  otit*  day  without  good  reason  for  it"  (Edin.  M 

Journal,  March.  1857)- 

Ux>\i£h  much  has  been  done,"  writes  Dr,  Alison,  "particularly  by 
agists,  to  enable  us  to  judge  of  the  texture  wit  bin  the 
a  tin*  subject  of  luflam matron ,  and  although  this  is  a  matter 
ImynrlanOi.  because  we  know  that  the  history  of  the  chang* 

votu  iuuauimation  in  the  bronchia*,  substance  of  the  lungs 
rtereutj  and  of  course  the  diagnosis  of  these 
gin*  u»  *  ureal  advantage  m  studying  the  progress  of  any  individual 
on*  as  of  blood detting  or  not,  the  quan- 

ta* repetition  of  the  blood-letting,  our  predecessors  were  very 
tTned  as  we  are.     It  is  an  important  practical  error/' 


i   the  attention,  particularly  of  student*  of  the 

»n  those  characters  of  disease  which  are  drawn  from 

«  v.i  drcadv  effected,  and  to  trust  too  exclusively    to 

•  liagiMttlics  **f  different  diseases;  because,  in  many  instances, 

learlv  [terceptiblc  until  the  latest  and  least 

*¥1*  sK|*  ^  diseases.     The  very  object  of  the  most  important 

ii    many  cases*  is  to  prtveni  the  occurrence  of  the 

■■■»  vvWA  iktm  towns  iiepend.     After  these  lesions  are  once  eatab- 

d  hopeless,  or  admit  only  of  palliative 

,  I  tsetses  in  which  most  can  be  done  by  art,  our 

iKwftY*  be  guided  in  part  by  conjecture,  because,  if  we  wait 

lien  wait  until  the  time  for  successful  practice  is 

)t*»t  ceftn%  although  an  accurate  knowledge  of  the  whole  his* 
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feoiy  of  racli  disease  is  essential  to  its  proper  treatment,  yet>  in  a  practical 
most  important  part  of  its  history  b  the  a&semhiage  and  #UMm- 
&Um  qfttfmptentji,  by  which  iti  nature  at  least,  if  not  its  precise  seat,  \ 
often  be  known,  before  any  decided  lesion  of  structure  ftm  occurred*  Ac- 
cordingly, when  this  department  of  pathology  is  too  exclusively  culti- 
<1,  the  attention  of  students  is  often  found  to  be  fixed  on  the  lesions 
to  l>e  expected  after  death,  more  than  on  the  power  and  application  of 
remedies,  either  to  control  the  diseased  actions  or  relieve  the  symptoms 
during  life*** 

The  immediate  effects  of  loss  of  blood  as  a  remedy  in  inflam- 
txiftttnTi  are, — (t.)  A  sedative  result  on  the  hearts  action,  by 
dimiciUhing  the  pressure  on  the  vessels,  by  diminishing  the 
quantity  and  altering  the  quality  of  the  blood.  The  withdrawal 
of  a  considerable  amount  of  stimulus  from  the  central  organ  has 
thus  a  depressing  effect,  greater  in  proportion  to  the  sudden  loss 
of  blood— the  excitability  of  the  nervous  system  being  thus  also 
iced.  (2.)  The  loss  of  blood  generally  has  a  derivative 
influence  upon  the  blood  in  the  part  about  to  become  the  seat 
of  effimon.  This  has  been  seen  to  occur  in  experiments  upon 
the  transparent  parts  of  animals.  (3.)  Blood-letting  facilitates 
tbe  action  of  other  remedies,  (4)  While  the  effect  of  blood* 
letting  is  well  known,  by  the  observations  of  Louis  and  Alison, 
not  always  to  check  the  extension  of  the  sphere  of  inflammation. 

s  its  character  (a,)  sometimes  by  limita- 
of  its  sphere  to  a  certain  extent,  (k)  by  dimt nishing  the 
qua i  blood  from   which    the  inflamed  part  is  nourished, 

(c)  rendering  the  fibrinous  exudation  more  liable  to  re-absorp- 
tion. 

Of  late  the  medical  profession  has  proclaimed  with  no  uncertain 
sound,  especially  from  the  metropolis  of  Scotland,  jik  to  the  good 
effects  of  blood-letting  in  the  treatment  of  inflammation.  It  is 
well  that  n<>  remedy  demands  a  more  careful  study  of  its 

or   a  more   delicate  adjustment  of  its  powers;  and 
lie  general  rules  may  be  here  stated  as  a  guide  in  the 
use  of  the  lancet. 

1.  The  utility  of  blood-letting  varies  with  the  variations  in  the 

typo  of  'i  A  change  In  the  type  of  inflammatory  diseases 

in  their  usual  symptoms,  local  and  general,  in  their  tendencies 

to  d  ral  results  rather  than  ethers,  or  a  change 

e  of  tending  to  a  fatal  terminatii  lands  a  new 
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study  and  fresh  adjustment  of  the  remedy  in  each  particular  awe; 
''try.  locality }  and  qpidew 
-.  There  is  no  truth,  perhaps,  in  medicine  more  conch < 
determined  than  that  we  ought  not  to  bleed,  or,  if  we  do  so,  we 
must  bleed  sparingly,  when   the  inflammation  depends  on  or  t* 

■elated  with  the  action  of  a  morbid  poison.      In  epidei 
therefore,  of  every  kind,  we  should  not  hastily  have  reeours 
the  lancet,  but  should  remember  that  the  disease  probablj 
{tends  on  a  poison,  has  a  course  to  run,  and  is  not  amenable  to 
the  mere  abstraction  of  blood. 

3,  It  is  necessary  to  observe  carefully,  and  to  watch  th>: 
bmaiion  and  succession  of  the  constitutional  and  local  symptoms 
from  the  cojMiuc'iieement  of  the  febrile  attack,  and  so  to  judge  as 
to  the  propriety  of  blood-letting. 

4,  In  order  to  obtain  the  good  effects  of  the  remedy  by  a  fidl 
bleeding,  it  must  be  done  prior  to  fibrinous  effusion  or  new 
gr*awtk;  seeing  that  it  is  the  diseased  action  which  i<  <rds 
tlie  lesion — namely,  effusion  or  growth  of  new  material — which 
the  physician  desires  to  control  by  this  remedy. 

5.  When  the  symptoms  of  vnfiammatory  fever  are  little  com- 
plicated and  seen  early,  in  persons  previously  healthy,  the  more 
violent  the  symptoms  are,  the  more  intense  and  rapid  the  consti- 
tutional re-action ,  if  it  does  not  indicate  exhaustion;  and  the  more 
decided  the  change  on  the  function  of  the  part  affected,  the  more 
mntidently  we  may  depend  on  the  effect  of  full  blood- letting  in 
relieving  them, 

6.  When  the  symptoms  of  inflammatory  fever  have  been  uncer- 
tain and  insidious  in  the  beginning,  so  that  the  early  stage  has 
passed  over  unchecked,  or  modified  by  previously  existing  consti- 
tutional disease,  or  complicated  with  organic  local  disease,  or 
when  they  denote  debility,  exhaustion,  or  the  so-called  typhoid 
state,  they  generally  prove  improper  cases  for  blood-letting  even 
when  seen  within  the  first  few  days* 

7  t  ienerally,  it  may  be  stated,  that  when  the  fever  is  high 
(above  10-i°  Fahr,),  when  we  may  be  sure  that  over  a  part  of  the 
inflamed  organ  there  is  congestion,  stagnation  of  blood,  distension 
of  vessels,  commencing  extravasation,  and  change  of  the  constitu- 
tion of  the  blood — but  these  latter  changes  still  partial  and  not 
advanced — the  power  of  blood-letting  to  control  the  disease 
has  been  clearly  established, 
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I  lie  nature  of  the  membrane  or  orgau  affected  must  always 
be  considered  in  estimating  the  propriety  of  bleeding.     If  a  serous 
membrane,  for  instance,  be  actually  inflamed,  the  patient,  for  the 
most  part,  bears  bleeding  well,  and  is  usually  greatly  relieved  by 
With  respect  to  organs,  it  is  found  tlmt  inflammation  of  the 
brain   is  leas  influenced   by  bleeding  than  inflammation  of  the 
r,   and   inflammation  of  the  liver  than  inflammation  of  the 
lungs.     The  gist  of  the  evidence  brought  forward  in  Dr.  Mark- 
able  and  interesting  GuLstonian  Lectures  establishes  the 
special  efficacy  of  venesection  in  those  inflammations  which  are 
accompanied   with   obstructions  of  the   cardiac  and   pulmonary 
functious,  but  do  not  prove  it  to  be  useless  nor  injurious  in  the 
cure  of  acute  inflammations  generally,  if  its  remedial  functions 
are  properly  used,  and  the  advantage  gained  be  duly  followed  up 
Appropriate  remedies,  such  as   are   to  be   presently  noti- 
symptoms  which  demand  a  full  blood-letting  in  pneumonia 
are  also  those  which  indicate  the  greatest  danger — namely,  violent 
pyr  tally  beginning  suddenly,  with  full,  strong,  hard,  and 

quick    pube — -m.  even    orthopnea— swelling  and 

iiirtg  of  the  face,  frequency  and  violence  of  cough,  with  scanty 
letUQOnic   expectoration,  aggravating  the  pain  which 
extends  through  the  chest, — when  such  symptoms  are  seen  within 
f  days  of  their  commencement,  especially  in  Chose  of  robust 
and  fall  habit  in  the  prime  of  life,  blood-letting  is  the  remedy  to 
tiling  else  i*  trifiingt  and  it  is  to  dispense 

with    it      The  nearer  a  case  answers  this  description,  the  more 
may  be  that  the  effect  of  blood-letting  will  be  satisfac- 
tory, and  its  repetition,  if  the  symptoms  shall  reciir,  will  be  well 
borne  (ALISON).     But  if  the  inflammation  be  so  limited  that  it 
produces  little  or  no  appreciable  impediment  to  the  respiratory 
or  cardiac  functions,  when  the  temperature  does  not  exceed  104° 
pulse  does  not  exceed  120,  and  when  the  rcspini- 
ceed  4?0  in  the  minute,  such  cases  of  pneumonia 
wfll  j  : r ii ti pi dugistic  regimen  ah- ■ 

nd  in  practice,  also,  that  this  most  powerful  of 
therapeutic  agenU  in  the  cure  of  inflammation,  requires  the 
greatest  caution  in  its  repetition,  for  there  is  a  line  beyond 
which  bleeding  becomes  destructive,  instead  of  remedial  Two 
•  >>na  are  of  great  use  in  determining  as  to  the  propriety 
of  a  second  blood-letting,  namely, — 

VOI  H 
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(a.)  As  to  how  the  first  bleeding  is  borne — a  test  first  8Hj 
by  the  late  Dr.  Marshall   Hall      It"  much   blood  flow  from  an 
ordinary  sized  opening,  before  any  tendency  to  syncope  manifest* 
itself,  venesection  is  then  considered  to  be  well  bornv 
the  contrary,  the  patient  soon  faints  after  a  vein  is  opened,  the 
judicious  practitioner  desists  from  further  depletion,     'file  urgent 
symptoms,  being    thus  relieved    for  the    moment,  may   again 
return,  after  a  longer  or  shorter  interval,  and  thus  demand   ■ 
repetition  of  the  remedy,  to  be  now  judged  of  (6.)  by  th* 
action  of  the  system  generally,  as  indicated  by  the  state  of 
boa]  symptoms,  their  urgency  for  relief,  the  character  of  the 
pulse,  and  the  appearance  of  the   blood  first  drawn.     The  re- 
action may  be  of  such  a  kind  that  a  sthenic  state  of  t  i 
fever  still  continues,  or  returns  after  temporary  subsidence.     The 
inflammatory  process  having  been   interrupted,  so  far  modified, 
but  not  arrested,  the  remission   proves  transient,  and  the  re- 
accession  may  be  more  fierce  than  the  onset.     A  repetition   of 
blood-letting  is  demanded  so  soon  as  such  re-action  has  declared 
itself    Ou  the  contrary,  the  re-action  may  be  a&tktnie,  or  of  nervous 
character,  the  pulse  being  rapid,  soft,  and  jerking,  the  breathing 
oppressed,  headache  and  tinnitus  auriuni  present,  with  general 
nervous  excitement;  bleeding,  under  such  circumstances,  is  not  to 
}*e  repeated.     A  full  opiate  will  allay  the  nervous  excitement, 

10.  The  next  consideration  is,  "What  indications  for  bleeding 
are  to  l>e  drawn  from  the  state  of  the  blood?"  The  blood  offers 
certain  indications,  either  for  bleeding  or  refraining  from  it,  when 
the  symptoms  would  otherwise  demand  or  forbid  this  operation, 
The  firmness  of  the  coagulum,  for  example,  has  been  considered  at 
all  times  as  a  mark  of  the  tonic  state  of  the  system,  and  as  a 
warranty  for  repeating  the  bleeding  when  the  part  is  as  yet 
unrelieved,  and  the  re -action  continues  of  the  sthenic  type 

The  thickness,  and  especially  the  firmness,  of  the  bwffy  coat,  if 
lifted  on  a  pin,  was  one  of  the  leading  characteristics  of  the  exist- 
ence of  acute  inflammation,  amongst  others  already  noticed,  and 
was  much  founded  upon  by  Dr,  Gregory,  as  guiding  his  pra< 
in  the  treatment  of  inflammation.  On  the  contrary,  a  looseness  of 
texture  of  the  clot  is  a  sure  sign  of  great  debility,  so  that,  unless 
other  circumstances  strongly  indicate  the  necessity  of  bleeding,  it 
ought  not  to  be  repeated  when  the  yellow  or  bufly  substance  on 
the  surface  is  loose  and  not  thick. 
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11  The  proportion  of  the  serum  to  the  clot,  and  also  its 
occasionally  altered  characters,  are  arguments  for  or  against 
Meeting.     When  the  quantity  of  serum  ia  unusually  large,  unless 

clot  be  very  firm,  bleeding  ought  not  to  bo  repeated,  Also, 
when  the  properties  of  the  serum  are  so  altered  that  it  coagulates 
and  forms  one  mass  with  the  clot,  bleeding  is  constantly  preju- 
dicial ;  and.  Lastly,  it  has  been  observed  that  when  the  serum, 
which  has  little  or  no  affinity  for  the  red  globules  in  health, 
readily  dissolves  them,  it  is  an  unerring  sign  that  further  bleeding 
a voided,  In  some  of  the  febrile  diseases  the  fibrin 
never  augments,  remains  often  in  normal  quantity,  and  is  also 
often  diminished-  In  the  acute  inflammatory  fever,  on  the  con- 
trary, there  is  a  constant  augmentation  of  this  principle,  com- 
pare!  with  the  rerl  globules,  as  observed  by  AndraL  It  is 
excess  of  fibrin  which  gives  firmness  to  the  clot,  and 
tbo  cause  of  its  being  "butted**  and  "cupped."  The  im- 
mediate T  bteedttfcgi  according  to  the  same  high  autho- 
is  to  reduce  the  red  globules,  but  not  so  with  the  fibrin ; 
lor  a  reduction  of  the  fibrin  does  not  take  place  till  after  a 
curtain  time.  Such  is  the  state  of  the  blood  in  the  sthenic 
inflammatory  states.  There  are  many  reasons,  however,  for  not 
esteeming  the  buffed  Hid  cupped  state  of  the  blood,  denoting  an 
excess  of  fibrin,  as  a  sufficient  warranty  for  bleeding ;  for  these 
con  ire  often  present  in  erysipelas,  phthisis,  or  the  early 
stage*  of  typhus  fever  ;  and  in  either  of  these  cases  the  loss  of  a 

l*rate  quantity  of  blood  might  hurry  the  patient  to  his  tomk 
Again,  in  acute  rheumatism  the  blood  is  not  only  buffed  and 
cupped,  but  contains  a  maximum  quantity  of  fibrin  ;  yet  the  best 
practitioners  seldom  think  it  necessary  to  take  blood,  considering 
thn'  reatment  as  neither  affording   present  relief  nor 

:  u-uing  the  course  of  the  disease.     The  fact,  then,  of  the  blood 

ig  buffed  and  cupped  does  not  in  all  cases  warrant  venesection. 
It  ia  also  well  known  that  the  sthenic  or  buffed  characters  of  the 
blood    o  i    greatly  modified  by  the  manner  in  which  the 

blood  in  draw  n  .  thus,  if  an  individual  be  bled  in  both  arms,  and 
[lowed  to  flow  with  different  velocities* — that  is,  in  a 
full  stream  from  one  and  slowly  from  the  other — the  blood  drawn 
m  identically  the  same ;  yet  a  thick  buff  will  be  wanting  in  the 
latter  and  l>e  present  in  the  former.  And  if  the  apertures  be 
uf   different    sizes,   the  same  differences  will  result ;    the  blood 
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other  irritating  and  acrid  matters,     (2.)  They  subdue  the  inflamma- 
tory tendency  by  the  discharge  of  a  large  quantity  of  serous  fluid 
I  with  albumen,  from  a  large  extent  of  mucous  membrane. 
Tims   tbey  tend  to  check  effusions,  and  diminish  the  force  of  the 
hearts  action.     Their  use  is  especially  indicated  in  encephalic 
•  it  ions  and  hepatic  congestions  ;  but  they  are  less  efficient 
Ic  inflammation;  while  in  the  enteric  in  Ham- 
mat  i  ght  not  to  be  pushed  beyond  merely  unloading 
a  1  i  m  e  n  t&ry  canal     Combined  w  ith  diaph  oretics  ,  th  ey  promote 
n  of  morbid  material  through  the  glands. 
Thr  ,  varies  with  its  mode  of  administration 
and               -titution  of  the  patient.     It  is  followed,  in  large  doses, 
by  an  increased  tiow  of  watery  evacuations  from  the  bowels,  and 
ased  flow  of  saliva,*     If  the  use  of  the  remedy  is  con* 
red,   especially    in  small  and  repeated  doses,  combined  with 
i  m,  so  that  it  is  not  passed  off  by  the  bowels,  this  mineral 
Lndu               mtion — that  is,   saliva    flows    profusely,   the  gums 
become  tender,  red,  swollen,  and   ulcerated  on  the  margins  in 
contact  with  the  teeth.      The  patient  gets  rapidly  thin  daring 
it*  use.     The  blood  is  decomposed,  the  red  corpuscles  are  rapidly 
d  to    the   extent    of    ane-dixth    or    more;  the   fibrin  is 
diminished    by   one-third  of  its  amount;  the  albumen  by  mie- 
seventh;    and,  at  the   same  time,  it  may  become  loaded  with   a 
product  of  decomposition  (Weight),    "Thus  it 
is  an  a^              rrible  activity,  and  we  may  well  he  cmtious  how 
H  "  .  HkadLAND),      Its  sanative  power  is  believed  to 
in  controlling  ur  preventing  the  coagulation  of  lymph; 
and                purpose  it  is  used  as  an  auxiliary  to  blood-letting. 
It  is  only  useful  in  the  sthenic  forms  of  inflammatory  action.     It 
bdly  hurtful  in  cases  of  erysipelas  disposed  to  gangrene, 
m  Bcrofulous  states  of  the  system,  in  debility,  and  in  cases  where 

an  irritable  condition,  and  the  condition 
tiding  to  the  so-called  typhoid  state,     The  specific 

•  Th»  experiments  of  Dr.  George  Scott,  of  Southampton,  throw  considerable 
<W.  I    generally   received   opinion*  that  tsaloinel  in  Urge  and 

H«V  .  I  increase*  the  flow  of  bile;   on    the    contrary,  such    doses    Beem, 

m  the  fat  Inatsaoa,  to  diminish  the  flow  of  bile;  and  it  is  a  matter  for  further 
€xprnmi«nt  to  determine  whether  small  and  fre*]Ut*nt  doses  of  calomel,  continued 
Sat  *  length  of  time,  so  as  to  produce  the  specific  action  of  mercury  upon  the 
rmSiy  tdtiiuaioly  augment   the  biliary  secretion   (Beale'a  An 
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influence  of  mercury  is  recognized  by  the  tenderness  of  the  gums 
which  it  induces,  by  the  increase  in  the  quantity  of  saliva,  and 
by  the  peculiar  mercurial  fetor  of  the  breath.  This  is  the  utmost 
action  which  should  ever  be  induced.  Calomel  alone,  or  calomel 
combined  with  opium  (a  quarter  of  a  grain  of  the  latter  with 
two  grains  of  the  former;  or  a  third  of  a  grain  of  opium  with 
three  or  four  grains  of  calomel),  every  three,  four,  or  six  hour*, 
u  the  best  form  of  administration  where  its  influence  is  rapidly 
required.  But  this  form  of  combining  mercury  with  opium 
should  not  be  persevered  in  too  long,  otherwise  copious  saliva  t 
may  be  induced,  which,  of  all  things,  ought  to  be  avoided. 

Mercury  thus  employed  tends  to  prevent  effusion  and  favour 
absorption  of  effused  products.  It  is  advantageously  employed  is 
membranous  inflammations,  and  such  as  go  on  slowly, 

Antwwny  is  antiphlogistic,  by  tending  to  increase  ail  the 
secretions;  but  particularly  those  from  the  skin  and  lungs.  It 
is  especially  useful  in  those  sthenic  inflammations  which  are 
rapid,  and  in  which  a  sudden  and  powerful  action  ia  desired; 
and  also  where  the  direct  sanative  influence  of  blood-letting  is 
to  be  maintained  It  is  thus  indispensable  in  cremp,  extremely 
efficacious  in  sthenic  pneumonia,  and  highly  useful  in  brcncMUt 
As  an  agent  to  keep  up  the  sanative  influence  obtained  by 
blood-letting,  the  action  of  antimony  is  invaluable;  for  when 
blood-letting  has  weakened  the  force  of  the  heart,  by  diminish- 
ing the  pressure  on  the  vessels,  then  antimony  maintains  this 
diminished  pressure  in  proportion  as  it  weakens  the  force  of  the 
heart  A  perseverance  in  its  use  produces  a  watery  condition  of 
the  blood,  diminishing  especially  the  amount  of  fibrin.  The  pro- 
duction of  nausea  is  an  indication  that  it  has  taken  sufficient  et? 

Alkalies  dissolve  the  fibrin  of  the  blood  and  retard  its  forma- 
tion; and  the  ingredients  of  the  urine  produced  out  of  the  destruc- 
tion of  the  albuminous  compounds  of  the  body  are  increased 
largely  in  amount  by  the  administration  of  alkalies.  They 
1  rally  pass  out  of  the  body  as  salts,  having  combined  with 
acids  in  the  system,  and  tending  to  leave  behind  them  an  excess 
of  alkali  in  the  blood. 

All  tiiMitinent  ought  to  be  judiciously  regulated  by  the  know- 
ledge of  the  tendency  of  Use  disease  to  a  spontaneous  favourable 
termination — the  accidental  symptoms  of  urgency  requiring  treat- 
ment and  control  in  many  cases,  rather  than  the  disease  itself. 
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METHODICAL  NOSOLOGY— SYSTEMATIC  MEDICINE,  OR 
THE  DISTINCTIONS  AND  DEFINITIONS,  THE  NOMEN- 
CLATURE AND  CLASSIFICATION  OF  DISEASES. 


CHAPTER  L 
THE  AIM  AND  OBJECTS  OF  NOSOLOGY. 

N060L00Y,  regarded  as  a  distinct  department  of  the  Science  of 
Medicine,  embraces  three  separate  objects  of  consideration — 
namely,  First,  the  Distinction  and  Definition  of  particular 
diseases,  or  of  the  genera  and  species  of  diseases;  Secondly,  The 
Nomenclature  of  diseases,  or  the  assignment  of  the  names 
by  which  they  are  to  be  designated,  so  that  each  disease  may 
be  distinguished  and  known  by  an  appropriate  name;  and, 
Thirdly,  The  Arrangement  or  Classification  of  diseases  in 
tome  methodic  and  convenient  order,  by  which  they  may  be 
distributed  into  classes,  orders,  genera,  or  species.  These  three 
divisions  of  Nosology  are  respectively  known  as  the  Definition, 
the  Nomenclature,  and  the  Classification  of  diseases.  Of 
theee  in  their  order. 

L  The  Definitions  of  Diseases. — The  first  object  of  Nosology  is  to 
obtain  such  brief  enumerations  of  the  peculiar  characters  of 
as  are  sufficient,  provisionally,  to  define  them ;  and  the 
of  attempting  to  define  diseases  so  as  to  lead  to  their 
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being  easily  recognized  was  begun  before  the  time  of  Galen 
modern  times  the  great  advantages  that  have  arisen  from  estab- 
lishing definitions  in  natural  history  upon  fixed  and  determinate 
principles,  not  only  of  its  various  objects  individually,  but  also 
of  the  groups  under  which   it  was   found  possible  to  arr^ 
them,  suggested  to  medical  men  the  idea  that  much  advantage 
rui^ht  also   result  to   the    Science   of    Medicine   from    defii 
diseases,   and    such   groups  of  diseases  as   might  be  found 
pedient  to   recognise,  under  general   terms  or  common    name*, 
based  upon  some  fixed  and  determinate  principles,     Sydenham 

-unmcndcd   that  definitions  or  brief  descriptions  of  disease* 
should  be  framed  after  the  model  of  those  that  are   given  tif 
plants;  and  he  lays  down  various  judicious  rules  for  the  proper 
execution  of  this  object  in   the  preface  to  bis  work    On 
Dweams,  first  published  in  167*>.      The  precepts  of  Sydenham 
were  never  reduced  to  practice  in  his  day;  but  about   fiJ 
seven  years  after  bis  work    On   Acute   Diseases  was  public 
the  idea  wa  i  up  and  acted  upon  by  Fran  else  us  Boissier 

de  Sauvages,  a  distinguished  physician  and  eminent  professor 
of  medicine  at  Montpellier.  He  attempted  to  arrange  di 
as  botanists  have  done  plants,  into  classes,  orders,  and  gen 
Ho  endeavoured  to  lay  down  the  characteristic  pbenomun 
each,  and  bo  enumerate  their  principal  varieties,  The  outlines 
of  his  nosological  system  were  first  published  in  1732,  and 
followed  thirty  years  afterwards  by  his  Nomlogia  MeUwdioa — 
a  work  which  marks  an  important  era  in  the  history  of  Medicine, 
as  having  led  to  much  greater  accuracy  in  the  distinction  of 
than  was  previously  observed. 

At  present  the  only  useful  method  of  defining  diseases 
to  be  an  avtihVhd  one.     It   is  assumed  by  nomologists    that  the 
proper   foundation   for  the  distinction    of   particular   diaeftftft 
the  occurrence  of  constant  and  uniform  combinations  of  morbid 
phenomena    or   symptoms,   presenting    themselves    in    conoai 
or  in  succession.     Thus  some  of  the   essentials  of  a  definition 
are  obtained,  so  that  each  disease  may  be  marked  out  by  b 
a  brief  enumeration  of  its  leading  characters  as  might  serve 
to  distinguish   it  from   every  other.      A   series  of  noeolog 
definitions,  more  or  less  correct,  may  be  thus  provisional! 
Imbed,  so   that   the   same   things   are  designated    by   tli 
terms.     Objections  have  been  urged    to   methods   of  this  kind, 
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on  the  ground  that  diseases  are  unsteady  and  variable  in  th*  Ir 

■r;   but   the  aids  to  science  are   now  so  numerous  that 

t ^coming  more  and    more    able   to  distingoisb 

from  one  another,  and  to  tell  by  what  mark 8,  or  QpOD 

what  grounds,  they  do  so  distinguish  them,     Such  are  th 

of  distinction   by  which   each  disease  QOgbt   to 

defined;  and  as  often  as  we  attempt  to  eetabliah  a  distinction 

ann  r  the  deficiencies  or  the  6ZZQSB  of  BUT  defini- 

ill  lie  the  more  easily  perceived ;  and  the  attempt  will 

lead  to  a  more  accurate  consideration  of  observations  pfWioariy 

made,  as  well  as  to  a  greater  degree  of  accuracy  in  subsequent 

observation*.     Definitions  of  diseases  are  therefore  not  only  ol 

to  methodical  nosology,  but  they  help  to  render  the 

s   more   perfect     Pathologists,  however,  are 

•  whether  the  definitions  of  diseases  should   be 

ived  from  th«  aJ  phenomena  that  present  themselves  in 

ourse,   or  from    the   internal    pathological   conditions   on 

wliieh  these  phenomena  are  supposed  to  depend  ;  and  particularly 

1 1 ditions  as  consist  in  lesions  or  structural  alt 89 

niter  death. 

la  in  favour  of  definitions  derived  from  the  symptoms; 

that  the    information  derived  from  pathological 

anatomy    might   guide    to    correct    distinctions    among   disen 

Dt?ii  ,    their  supposed  proximate  causes  may  lead 

rrw,  inasmuch  as  in  many  cases  these  causes  are  disputable, 

and  may  long  continue  to  be  so.     Whatever  principle  of  defining 

adopted,  it  is  absolutely  neces sary  that  it  should  be 

independent  of  every  theoretical  view ;  for  any  theory  employed, 

how  eious,  however  much  we   may  l*c    persuaded    of  its 

truth,  may  not  i  in   the   same    point  of   view   to   others, 

y  therefore  occasion  endless  confusion  (Cullen).     If  no 

inciple   can   be   laid    down    fur   arriving   at  precise 

f  ilisease,  we  must  he  content  with  such  methods  of 

will  serve  the  main  purpose  of  coupling  intelligible 

notions  regarding  the  disease  with  given  modes  of  exprefr- 

rioit      Par  example,  although  we  cannot  give  such  a  definition 

of  many  a  disease  as  will  embrace  even  all  the  leading  phi 

cape,  we  may  assuredly  give  such  a  definition  as  shall 
apply  with    reasonable   accuracy   to   the   dlB  intend    to 

des  o  that  no  one  may  suppose  we  mean  thereby  either 
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&mall~pox  or  the  gout,  when  we  mean  typhus  fever  or  ttyaenlen/; 
and,  in  a  progressive  science  like  medicine,  definitions  must 
always  be  provisional 

II — The  Nomenclature  of  Diseases. — This,  the  second  object  of 
Nosology,  has  given   rise  to   many  disputes,  and  has  furnished 
much  scape  for  the  display  of  classical  erudition-      From  the 
earliest  periods  of  medicine  the  names  imposed  upon  diseases 
have  been  derived  from  several  different  sources;   but  the  fol- 
lowing considerations  have   generally  regulated  the  naming  of 
a  disease: — First:  Some  names  have   been  taken  frnm  the  part 
affected — e.g.,  peripneu /monify  jTodagra,  ophthalmia,  dysentery. 
Secondly:  The  most  characteristic  symptoms  have  furnished 
name — &  g.t  ileus,  tenesmus,  parah/^.s,  tl<arrh<m,  dyspnoea,  coma. 
Thirdly:  Some  names  have  been  taken  from  these  two  circum- 
stances  combined — e.  g«t  cephalalgia,  otalgia,  cardialgia,  otlon~ 
talgiu,  hyBteralgia.     Fourthly:  An  alteration  of  tissue  upon  winch 
subsequent  changes   depend   being   recognized   as  the   essei 
element  of  the  disease,  it  is  named  accordingly — e.  o\,  pleuriU*, 

i-tomtit.     Fifthly:  Such  alteration   not  being  discos 
first  tangible  link  in  the  chain  of  causation  has  been  used  instead 
— e  gH  mehnirholia,   cholera,   typhus.      Sixthly:  When  a   h 
tending  to  sudden  death  at  once  follows  the  application  of  a  cause, 
that  cause  may  name  the  disease— €.  g,y  Ugh  f  tti h<j,  prussic  rn 
arsenic \  burn,  scald,  sun-stroke,  cot,  stub,  frost-bite,  foa    S< 
A  considerable  number  of  names  of  diseases  have  been  derived 
from  some  imaginary  resemblance  to  external  objects — e.  g.t  ele- 
fhantiaiiSj  comer,  polgpus,  anthrax,  &c     Lastly:  There  are  still 
many  names  the  origin  of  which  it  is  not  now  easy  to  trace. 

It  is  obvious,  from  these  statements,  that  the  names  of  diseases 
must  ehfiftge  as  our  k n o wledge  ehan ges  an d  becom es  more  precise \ 
and  many  diseases  which  wei"  oooe  named  after  their  sympl 
are  now  allied  according  fee  the  lesion  from  which  most  of  ihoaa 
symptoms  proceed.  An  apt  illustration  of  this  is  to  be  found  i  u 
a  Inch  is  no  longer  regarded  as  a  disease  per  se,  but  h 
merely  a  symptom  of  several  structural  alterations  of  the  brain 
and  spinal  marrow;  and  so  also  d!orrh<ent  which  now  ought  to  be 
almost  excluded  as  a  disease  from  tables  of  the  causes  of  death. 

The  progress  made  in  our  knowledge  of  disease  from  time  to 
time  rendered  it  obvious  that  some  diseases,  now  only  sufficiently 
recognizable,  are  different  from  any  other  diseases  hitherto  known. 
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In  separating  them  it  became  necessary  to  invent  new  names  for 
ae  distinct  diseases,  or  a  choice  had  to  be  made  from  amongst 
lose  names  previously  in  use.     Hence  the  jumble  of  Greek,  Latin, 
mongrel  names  which  pervades  medical  nomenclature.     The 
idea  also  of  rendering  medical  nomenclature  unifm*m,  by  deriving 
names  of  diseases  from  one  source  only,  or  from  a  certain  or 
ixed  combination  of  sources,  has  caused  many  to  attempt  the 
tin   of  medical   nomenclature,  and   especially  since   morbid 
anatomy  has  been  so  much  prosecuted  that  it  might  serve  as  a 
useful  guide  in  distinguishing  the  disease  or  dictating  its  name* 
By  some  it  is  maintained  that  "the  name  of  each  disease  or 
Jos  should  be  so  characteristic  and  significant  that  a  person 
u  am  ted  with  the  language  and  the  subject  should,  on 
hearing  it,  immediately  understand  what  is  the  nature  of  the 
disease  it  designates"  (PloucqueT).     In  this  respect  the  name 
iit  to  be  composed  out  of  the  same  elements  as  the  definition 
of  the  disease — in  fact,  it  ought  to  he  the  definition  converted 
a  name,  and  derived  either  from  the  symptoms  of  the  disease 
from  the  supposed  proximate  cause,     But  a  name  which  is 
expressive  only  of  the  nature,  seat,  or  proximate  cause  of  a  disease 
may  be  erroneous  in  respect  of  each  of  these  facts  singly,  or 
of  all  of  them  together.     The  history  of  the  nomenclature  of 
■r,  especially  typhoid,  would  amply  illustrate  these  statements 
putrid  fever,  adynamic  fever,  bilious  fever,  pythogenic 
enteric  fever,  menuigo-gastric  fever,  nervous  fever,  gastric 
re  mild  examples  of  nomenclature  and  of  confusion  which 
n  make  a  man  pause  before  be  attempts  to  construct  a 
w  name.     It  is  inexpedient,  also,  to  abandon  (except  when 
avoidable)  the  names  of  distinct  diseases  received  and  recog- 
nised by  our  forefathers  in  the  science;  or  of  substituting  new 
in  their  plaos,  without  an   extreme   necessity,    Sauvages 
much  on  this  point,  and  CuJJen  was  of  the  same  opinion. 
says  the  former,  **are  good  only  in  respect  of  their 
Ication."     In  dealing,  therefore,  with  ancient  nomenclature, 
'he  time  being,  may  appear  objectionable,  it  is  surely 
to  extend,  if  possible,  the  signification  of  the  word,  name, 
term,  than  to  alter  it.     At  the  same  time  it  must  always  be 
iitted  to  give  new  names  to  new  diseases,  and  to  select  the 
best  oat  of  those  which  are  in  use,  when  a  great  number  have 
been  used  to  designate  one  and  the  same  thing.     There  are  some 
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principles,  therefore,  winch  it  is  well  to  recognize  as  inAuen. 
the  judicious  choice  of  a  name.  Such  names,  for  example,  aft 
involve  or  attempt  to  indicate  a  proximate  cause  are  more 
liable  to  lead  to  error  than  those  which  are  derived  from  leading 
symptoms.  It"  names  were  to  be  based  on  supp» 
new  names  of  diseases  would  be  required  whenever  a  new 
hypothesis  is    started     Look,   f  Enple,  at    the    names    of 

typhoid  lever,  already  mentioned,  and  the  systems  of  Linr: 
Fogel,  Pinei,  and  even  Mason  Good,  will  show  that  medical 
nomenclature  has  been  repeatedly  changed  without  any  ut 
necessity;  and  great  inconvenience  has  especially  resulted  fi 
incorporating  particular  and  often  peculiar  pathological  doctrines 
with  the  language  and  nomenclature  of  diseases.  So  much  has 
this  beeu  the  case  that  the  language  of  medical  science  has  been 
in  danger  of  becoming  "a  curious  mosaic  of  the  chief  non* 

of  ancient  and  modem  times/'  The  passion  for  inventing  new 
terms  retards  also,  in  a  wonderful  degree,  the  progress  of  the 
student  of  medicine,  and  tends  to  involve  him  in  difficulty  and 
doubt 

III,  The  Classification  of  Diseases, — From  time  to  time  physicians 
have  considered  it  advisable  or  advantageous  to  arrange  the 
whole  of  the  diseases  they  are  able  to  define,  and  to  name, 
under  more  or  less  comprehensive  groups.  A  consideration  of 
the  different  plans  which  maybe  pursued  in  such  arrangements, 
and  of  the  advantages  to  be  derived  from  them,  forms  the  third 
object  of  NosoIol 

It  is   obvious   that   any  single   character,  or  coinbinati 
characters,   in   respect    of  which   diseases   agree   with    or    differ 
bom  each  other,  may  he  made  the  basis  of  methodical  arrange- 
ment, under  a  larger  or  smaller  number  of  divisions,  or  of  hit: 
or  lower  genera  (language  of  logicians),  or  of  classes,  orders, 
genera  (language   *>f  naturalists).     By  ingenious  devices  of  the 
mind  the  physician  or  the  statist  may  classify  and  arrange  his 
knowledge  so  as  to  bring  it  all  more  readily  within  his  reach 
for  any  special  purpose, —  so  as  to  make  it,  in  fact,  more  at  his 
disposal — to  facilitate  and  pave  the  way  for  further  investigation 
Such  are  the  legitimate  objects  and  the  results  of  all  methodical 
arrangements.     Classification,  therefore,  being  only  a  method  of 
generalization,  there  are,  of  course,  several  classifications  of  disease 
which  may  be  used  with  advantage  for  special  purposes.     The 
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physician,  the  pathologist  the  jurist,  the  hospital  statist  the  army 
medical  officer,  may  each  legitimately  classify  diseases  from  his 
own  point  of  view,  and  for  his  own  purposes,  in  the  way  that  he 
thinks  the  best  adapted  to  facilitate  his  inquiries,  and  to  yield  him 
general  results.  The  medical  practitioner  may  found  his  main 
divisions  of  diseases  on  their  treatment,  as  medical  or  surgical; 
the  pathologist,  on  the  nature  of  the  morbid  action  or  product; 
the  anatomist  or  the  physiologist,  on  the  tissues  and  organs  in- 
volved; the  medical  jurist,  on  the  suddenness,  slowness,  violent,  or 
unnatural  mode  of  the  death ;  the  hospital  statist,  on  the  kind  of 
diseases  which  are  treated  in  its  wards;  and  all  of  these  points 
of  view  may  give  useful  and  interesting  results  (Farr). 

There  is  thus  no  question  on  which  more  diversified  opinions  are 
legitimately  entertained  than  on  that  of  classification.  Although 
it  is  the  aim  of  all  systematic  writers  and  observers  to  arrange  the 
objects  of  study  in  the  most  natural  order  possible,  and  although 
diseases  are  named  as  if  they  were  individual  entities,  yet  they 
present  so  great  varieties  that  they  will  not  admit  of  that  definite 
and,  in  many  respects,  natural  species  of  classification  which  can 
be  made  with  objects  of  natural  history.  Manifest  reasons  of 
convenience  and  facility  for  work  can  therefore  be  assigned  as 
the  great  incentive  to  classification;  and  numerous  reasons  exist 
for  classifying  diseases  in  various  ways: — (1.)  Men  differ  in  their 
estimation  of  the  characters  on  which  different  arrangements 
may  be  founded.  (2.)  The  facts  and  phenomena  of  diseases  on 
which  classifications  may  be  made  are  not  all  regarded  from  the 
same  point  of  view.  Most  systems  are  avowedly  artificial,  being 
arranged  with  the  view  to  elucidate  or  support  a  theory,  or 
otherwise  to  effect  a  definite  end.  For  example,  by  classifying 
diseases  and  recording  the  causes  of  death,  the  most  valuable 
information  is  obtained  relative  to  the  health  of  the  people,  or 
of  the  unwholesomeness  and  pestilential  agencies  which  surround 
them.  "We  can  take  this  or  that  disease,  and  measure  not  only 
its  destructiveness,  but  its  favourite  times  of  visitation;  we  can 
identify  its  haunts  and  classify  its  victims."  We  are  able  to 
trace  diseases  also  as  they  perceptibly  get  weaker  and  weaker,  or 
otherwise  change  their  type,  as  some  have  done  from  time  to  time. 
We  know  from  the  valuable  returns  of  the  registrar-general, 
prepared  periodically  by  Dr.  Farr,  that  certain  diseases  are 
decreasing,  or  growing  less  and  less  destructive;   that  certain 
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other  diseases  Lave  ceased  in  some  measure;  while  other  sever* 
diseases  have  exhibited  a  tendency  to  increase.     The  advantages* 
therefore,  of  adopting  some  system  of  classifying  diseases,  which 
can  he  put  to  such  useful  practical  purposes,  must  he  oh 
every  one. 

To  some  extent  other  systems  are  natural  in  their  arrange- 
ment, in  so  far  as  they  attempt  to  express  or  exhibit  some  of  the 
Batumi  relations  which  subsist  among  diseases;  but  the  mew 
expression  of  one  man's  interpretation  of  peculiarities  of  discs 
the  same  species,  and  the  elevation  of  such  diseases  in  a  clasKifica* 
tion  as  specifically  distinct,  are  apt  to  be  based  on  insurn> 
evidence  as  regards  natural  relations. 

Principles  of  Classification, — Many   systems  of  Nosology 
been  adopted  from  time  to  time;  and  as  valuable  general  prin- 
ciples have  been  adduced  from  some,  the  ground*  on   which 
diseases  have  been  classified  may  be  briefly  described  under  the 
following  nine  divisions,  namely: — 

L  The  nature  of  the  ascertained  muses  of  disease.  On  this 
principle  two  classes  of  diseases  are  recognized,  namely, — (L) 
Diseases  arising  from  general  causes;  (2.)  Diseases  arising  from 
specific  causes. 

IL  The  pathologiml  states  or  conditions  vikich  attend  disease* 
The  principle  of  this  classification  consists  in  determining  altera- 
tions of  the  structure  or  the  chemical  composition  of  parts,  from 
which  names  are  given  to  the  disease — e.  fft$  pleuritis,  pneumonia, 
&a  The  distinctions  of  Sauvages  were  generally  derived  from 
symptomatic  and  pathological  characters,  or  external  symptoms 
alone;  Cullen,  following  (1792),  adopted  similar  grounds  of  classifi- 
cation -y  but  with  much  more  comprehensive  views  than  Sauvagea, 
a  more  lucid  order,  and  a  happier  simplicity,  he  excelled  in 
accuracy  of  definitions  all  who  had  gone  before  him.  His  descrip- 
tions of  disease  received  no  colouring  from  his  theories.  They  are 
faithful  to  nature,  consistent  with  the  knowledge  of  his  day;  and. 
greatly  in  advance  of  his  time,  his  original  and  inventive  mind 
dwelt  much  on  the  causes  of  disease  in  all  his  reasonings  and 
explanations  on  medical  subjects  Aware,  however,  of  the  imper- 
fections of  the  Art  of  Medicine,  he  did  not  attempt  to  arrange 
diseases  according  to  their  proximate  causes,  but  according  to  a 
method  founded  partly  on  their  symptoms,  partly  on  their  causes, 
and  partly  on  their  seats  (Curjue),    A  methodical  arrangement 
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of  tbk  kind  has  generally  been  considered  the  most  desirable,  as 
being  likely  to  bring  together  diseased  corresponding  not  only  in 
some  very  important  relations  as  regards  their  symptoms,  but 
also  in  the  indications  and  means  of  treatment  which  they  sug- 
gest and  require.  But  it  is  obvious  that  such  an  arrangement 
must  vary  according  to  the  progress  of  knowledge  and  of  opinion ; 
for  a  disease  which  may  at  present  be  supposed  to  depend  upon 
pathological  condition  may  be  found  at  a  future  time  to 
plotted  from  another.  Besides,  the  arrangement  involves  a 
principle  which  tends  to  separate  diseases  bearing  a  striking 
mblance  to  oue  another  in  their  external  phenomena,  though 
depending  on  different  pathological  conditions ;  for  example, 
different  species  of  apoplexy  and  epilepsy.  It  is  an  arrangement, 
also,  which  brings  together  diseases  which,  though  belonging  tu 
the  same  natural  family,  may  be  respectively  characterized  by 
vinptoms  that  do  not  bear  any  very  obvious  resem- 
blance. Thus  the  hemorrhages  at  once  bring  together  apoplexy 
and  haemoptysis  in  this  classification. 

III.  1  'he  /  >> "  xrwerSi  or  functions  of  an  orgmi  or  system 

(h [-wHtft'ti,  dictates  a  classification  in  which  the 
t.  prominent  effects  or  phenomena  of  morbid  states  are  con- 
sidered as  the  disease — &  gt,  palpitation,  diarrhoea,  It  is  an 
arrangement  which  brings  diseases  into  approximation  with  one 
another  according  to  the  part  of  the  body  principally  affected 
and  the  function  principally  disturbed. 

When  disease  consists  in  perverted  powers  or  functions,  it  is 
then  denominated  a  dynamic  affection  or  disorder  When  it 
depends  on  change  of  structure,  it  is  termed  an  organk  lesion  or 
disease. 

This  third  basis  of  classification  is  Physiol ogical,  and  was 
a<l«  v    Dra   Young    and    Mason    Good    in    imitation    of 

it  Tubingen.  It  has  been  the  most  popular  arrange- 
ment of  diseases,  and  perhaps  the  bast  adapted  for  lectures, 
or  for  treatises  on  the  practice  of  physic,  becftuse  it  brings  to- 
gether the  different  diseases  of  the  same  organ,  and  uf  is 
organs  most  intimately  related  to  one  another ;  but,  to  profit 
by  the  arrangement,  the  student  must  be  previously  instructed  in 
the  general  doctrines  of  disease. 

IV.  The  diseases  comprehended  under  the  two  latter  principles 
of  classification  are  sometimes  inaccurately  and  loosely  brought 
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tlu  r  under  the  heads  of  flfeft  and  Functional  diflcaae* 

The   diseases   <»f  function,  for  instance,  being  made   to   • 
the  neuroses,  hosmorrhages}  and  dropsies;  whih  ton, 

^er,  mabwuwur,   hypertrophy^  and  a  are  the 

Subordinate  classes  of  the  diseases  of  structure .  The  disease* 
of  function  embrace  all  those  diseases  in  which  the  action,  the 
secretion,  or  the  sensation  of  a  part  is  impaired,  without  any 
primary  alteration  of  structure  of  the  organ  or  tissue  e 
so  for  as  our  imperfect  means  of  research  can  ascertain.  Thus, 
mia,  catalepsy,  Tiewralffia,  are  neuroses  of  the  brain  or  other 
portions  of  the  nervous  system,  Colic,  vomtiiTig,  diarrhoBd,  and 
fion  are  neuroses  of  the  alimentary  canal ;  and  so  on 
of  other  pacta  Hamwrrkoge,  or  the  effusion  of  blood,  and  drop- 
sies,  or  an  effusion  of  water  into  the  shut  cavities  of  the  l>< 
m  that  of  the  head,  chest,  or  abdomen,  are  also  instances  of 
functional  disease.  Such  are  the  grounds  of  classification 
adopted  by  the  late  Dr.  Williams,  of  St.  Thomas's  Hospital, 
London. 

V.  A  basis  of  classification  has  been  adopted,  founded  on  the 
pathological    nature  of  tfts  different  morbid  processes,  but  the 
arrangement  of  the  orders  and  subdivisions  are  determined 
the  anatomical  arrangement  of  the   textures  and  organs  of 
animal  body,  as  originally  developed  by  Bichat. 

Such  is  the  principle  and  mode  of  classification  adopted  by  Dr. 
Craigie  (183*)) 

VI.  A  ground  of  classification  exists,  having  reference  to  tk* 

'tifiure  and  loeri&ita&ivn  of  the  morbid  states.  It  c 
hends  three  classes, — (I.)  Diseases  which  occupy  the  whole 
system  at  the  same  time,  and  in  which  all  the  functions  are 
simultaneously  deranged.  These  have  been  named  general  dis- 
eases, such  as  fevers,  (2.)  Constitutional  affections,  meaning 
thereby  diseases  which  display  themselves  in  local  lesions  in  any 
part,  or  in  si-wral  parts  of  the  system,  but  not  in  all  parts 
at  the  same  time — e.  </.,  rheumatism,  gout  (3.)  Local 
processes. 

Such    is   the  classification  adopted  by  Dr.  Wood,  of  Pennsyl- 
vania (1847). 

VI I    Applying  the  principles  of  a  purely  humoral  p 
we  have  a  classification  consisting  of, — 

a  Fevera.     6.  Dyscrasue— €.£.*  tabes,  ddorvsist  scorbutus,  dropsy, 
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£'*■«*<  pycemia,  tuJ}ercula$ist  carcinoma,     a  Constitutional  dis- 
ease®, induced  by, — (1.)  Specific  agents;  (2.)  Vegetable  substances, 
Such  is  Wunderlich's  arrangement  of  diseases  (18-j2). 
VI I L   1L  de  Savignac,  Professor    of  Clinical  Medicine  at  the 
Naval   School    of  Toulon,    has   recently    (1861)    propounded   a 

fological  arrangement  (which  be  considers  a  natural  one) 
founded  on  what  he  believes  to  be  the  "elements"  of  disease. 
His  so-called  "elements'1  seem  to  be  vague  general  expressions, 
or  names  to  denote  the  leading  phenomena  of  diseases,  or  the 
unknown  cause  of  such  phenomena,  To  each  of  the  classes  he  so 
defines,  the  question  would  at  once  suggest  itself,  and  require 
solution,  as  to  what  the  u element"  may  be  on  which  the 
particular    class   is  made   to  stand    alone.      At  first   sight,   the 

rrine  of  li  elements "  in  disease  is  sufficiently  complex,  but 
the  application  of  the  doctrine  by  Professor  Savignac  is  simple 
enough,  and  is  made  to  give  an  appearance  of  shape  and  com- 
pleteness to  a  systematic  arrangement  He  merely  subjoins 
the  word  "  element  **  to  an  adjective  formed  from  the  name  of 
each  class  of  diseases.  Thus  the  class  Neuroses  is  distinguished 
by  tli©  neurosic  element;  the  claas  Rheumatalgife,  by  the  rheu- 
matic element;  the  class  Dyscrasiae,  by  the  dyscmsic  dement,  and 
so  on  to  the  number  of  fourteen  classes.  In  the  formation  of 
orders,  genera,  or  groups  of  diseases  under  this  classification,  no 
fixed  principle  can  be  recognized. 

IX  Dr.  Stark,  of  Edinburgh,  has  recently  (186 4-)  proposed  an 
arrangement,  embracing  sixteen  classes,  namely: — (L)  Fevers; 
Diseases  of  the  brain,  &a;  (3.)  Diseases  of  the  heart  and 
organs  of  circulation;  (4.)  Diseases  of  organs  of  respiration;  (5.) 
Diseases  of  organs  of  digestion;  (tl)  Diseases  flf  urinary  organs; 
(7.)  Diseases  of  organs  of  generation;  (8*)  Diseases  of  organs  of 
locomotion;  (9.)  Diseases  of  skin  and  cellular  tissue;  (10.)  Dis* 
eases  of  uncertain  seat;  (1L)  Malformation;  (12.)  Debility  at 
birth,  and  premature  birth;  (Ilk)  Old  age;  (14.)  Sudden  deaths; 
(15.)  Violent  or  unnatural  deaths;  (16,)  Causes  not  specified. 
Such  a  classification  seems  to  ignore  all  progress  in  pathology. 
There  in  scarcely  a  fatal  case  which  does  not  imply  disease  in 

ay  organs  of  the  body;  so  that  classification  conducted  on  the 

<\  by  Dr.  Stork  is  inconsistent  with   any  intelligible 

That  the  classification  is  put  forth  as 

whirl*  will  ''never  hereafter  require  to  be  amended"  is  a  very 

I  N 
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doubtful  recommendation  in  this  age  of  progress,  and  more 
cioUy  in  connection  with  a  science  so  prog  is  medii 

None  of  these  nine  principles  of  classification*  Le 
fiv.tly    philosophical    or   purely    natural    classification,    be< 
diseases  are  not  yet  sufficiently  understood  to  pen  nit  as  to  %gq 
rlenrly   their  mutual  relations;  and  the  best  recotriuiendati' 
any  one  of  them  would  be  a  negative  one — namely,  that  of  doing 
the  least  possible  violence  to  our  very  imperfect  knowledge  regard- 
ing the  natural  or  alliances  of  diseases,  of  which  we  have 
at  pi*esent  only  a  sort  of  instinctive  recognition.     But  the 
dency  of  modern  investigations  by  the  varied  uostrume 
methods  of  research  proves  that  many  diseases  hitherto  supposed 
to  be  altogether  functional  are  really  accompanied  with  changes 
of  structure,  either  of  an  anatomical,  physical,  or  chemical  kind. 
It  is  therefore  not  unreasonable  to  anticipate  that  all  the  so-called 
functional  maladies  will  be  found  to  depend  upon  some  c 
tant  alteration  of  structure ;  and  when  wc  are  unable  to  d> 
an  alteration  either  of  the  solid  or  fluid  parts  of  the  body,  in 
eases  where  the  existence  of  disease  cannot  be  doubted,  we  may 
attribute  our  failure  to  the  imperfection  of  our  means  and  in- 
struments of  observation,  or  our  modes  of  using  them.     In 
present  state  of  our  knowledge,  however,  there  are  diseases  which 
have  baffled  the  attempts  of  the  morbid  anatomists  to  associate 
them   with   structural   changes  of  a  characteristic    or   constant 
kind.      Some  convulsive  diseases  of  the  nervous  system  are  of 
this  class. 

In  the  present  imperfect  state  of  our  knowledge,  therefore, 
diseases  cannot  be  philosophically  classified,  nor  arranged  accord- 
ing to  natural  or  true  pathological  relations,  dependencies,  or 
alliances.  Nevertheless,  a  great  advantage  inevitably  results 
from  the  institution  of  nosological  classes  and  orders,  on  account 
of  the  necessity  wliieh  every  such  attempt  imposes  on  those  who 
engage  in  it,  of  marking  very  accurately  the  characteristic 
phenomena  of  particular  diseases;  and  every  one  acquainted 
with  the  progress  of  natural  history  must  know  that  the  study 
of  details,  and  the  repeated  attempts  to  systematize  them,  have 

*  A  Committee  of  the  Royal  College  of  Physicians  of  London  is  at  present  (I8G4) 
mt  work  upon  a  scheme  of  defining  and  classifying  diseases,  which  it  is  to  he  hoped 
may  lie  an  improvement  upon  that  of  Dr,  Fair's,  consistent  with  the  progress  of 
medical  science.    The  Committee  are  still  sitting,  J  one,  1805* 
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mutually  promoted  and  supported  each  other.  It  is  the  same 
with  regard  to  diseases,  as  Cullen  justly  observed ;  and  If  a 
Methodical  Nosology  cannot  be  rendered  perfect,  Li  is  a  certain 
proof  that  for  the   time  being  the  details  of  which  it  must  be 

re  neither  accurate  nor  complete,  and  are  not  hk 
to  be  so  till  attempts  to  observe,  investigate,  and  systematize 

e  made  some  further  progress.     Every  attempt  to  reduce  to 
ay&t  b  to  enlarge  our  stock  of  facta  ;  and  though  \ 

fail  to  obtain  a  perfectly  philosophical  arrangement,  yet  the  very 
attempt  to  attain   it  must  be  of  advantage,  by  hiding  to  useful 

Missions    regarding    the   Pathology  and   History  of   diseases 

No  one  could  be  more  convinced  than  Cullen  was, 

that  "  perfect  division  and   definition  is  the  summit  of  human 

knowledge  in  every  department  of  science,  and  requires  not  only 

the  clearest,  but  the  most  comprehensive  views,   such  as  (with 

pact  to  diseases)  we  can  arrive  at  only  by  often  repeated 
attempts  and  much  study."  A  no  less  distinguished  pathoh'. 
— M,  Bayle — in  discussing  the  difficulties  connected  with  classifi- 
cation, recommends  us  "  to  follow  the  plan  which  presents  fewest 
imperfections,  remembering  that  the  determination  of  specific 
ra  is  what  is  most  essential  in  Nosology,  arrangement 

Kg  the  least  important;  for  each  arrangement  will  have  its 
dfifecto,  will  present  its  deficiencies,  and  exhibit  some  forced 
approximations."  Every  plan  of  arrangement  ought,  there 
to  be  accepted  for  what  it  is  worth,  and  appreciated  at  its  true 
value ;  namely,  as  to  how  far  it  fulfils  the  object  for  which  it 
was  mainly  devised.  Cullen,  also,  in  his  lectures  and  in  his 
writings  on  this  subject,  everywhere  speaks  with  the  utmost 
and  diffidence,  and  endeavours  at  all  times  to  impress 

n  the  mind  the  fact  that   Nosology,  like  other  branches  of 
meii  must  necessarily  be  progressive  in  its  advance* 

meat,  and  that  it  is  only  by  frequent  and  multiplied  trials  that 
it  can  be  brought  to  any  degree  of  perfection, 

A  perfectly  philosophical  or  natural  system  of   classification 
aims  at  having  the  details  of  its  plan  to  agree  in  every  respect 
with  all  the  facts  as  they  exist  in  nature,  and  to  be  as  it  wore  a 
■  translation  of  the  thoughts  of  the  Creator  into  the  language  of 
To  effect  this  end,  arrangements,  as  they  rififc, 

require  to  be  traced  out,  not  devised.  The  tracts  in  which  such 
a  pursuit  must  be  followed  up,  and  in  which  our  knowledge  i 
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ient>  may  be  shortly  indicated  under  the  following  he 


The  affinities  or  alliances  of  diseases  with  each  other,     (£ 
The  morbid  anatomy  of  diseased  parts.     (3.)  The  communicaii 
ation,    inoculation,   generation,    development,    course, 
leous  natural  termination  of  diseases*     (4)  The  connecti 
of  the  phenomena  recognized  during  lite  with  the  facts  of  morl 
anatomy.      (5,)  The  geographical   distribution  of  diseasea 
The  succession  of  diseases,  so  far  as  they  can  be  traced  through 
past  ages;  the   peculiarities    they  have    exhibited  at    different 
periods  in  the  worlds  history,  or  within  comparatively  m 
lea  of  years. 

But  the  time  has  not  yet  come  for  a  classification  on  a  basis  so 
comprehensive — simply  because  the  material  does  not  yet  exist; 
and  attempts  to  make  so-called  natural  systems  of  arrangemeol 
must  end  in  disappointment,  on  account  of  the  uncertain 
fluctuating  data  on  which  they  must  be  based.     Such  attain] 
are  apt  to  suggest  the  serious  question,  "  Whether  such  Nosol 
promotes  or  retards  the  progress  of  Medicine. 

Present  State  and  Aim  of  Nosology, — The  most  distinguished 
physicians  and  statists  now  living  are  at  present  lending  their 
joint  aid  to  obtain  a  nomenclature  and  classification  of  diseases 
which  can  be  applied  to  the  wants  of  the  civil  and  milita 
population  in  every  country.  Our  eminent  statist,  Dr,  Willi 
Fair,  devised  a  system  of  Nosology  which  has  been  discussed 
several  meetings  of  the  Statistical  Congress  of  the  Great  Powers 
of  Europe,  convened  for  the  purpose,  amongst  other  business,  of 
devising  and  adopting  an  uniform  system  of  nomenclature  for 
recording  diseases  and  the  causes  of  death  from  them.  Convened 
by  the  Government  of  the  Emperor  of  the  French,  the  Congress 
met  in  Paris  on  the  10th  of  September,  1855,  when  a  noniei 
clature  of  the  causes  of  death  was  agreed  upon,  essentially 
same  as  that  used  in  England  and  Geneva,  Subsequent  arran 
ments  were  made  at  a  second  Congress,  held  at  Brus^ 
hold  a  third  at  Vienna.  At  that  third  Conference,  in  1857,  a 
nomenclature  substantially  uniform  was  agreed  upon  for  adoption 
in  all  the  states  of  Europe  ;  and  fatal  cases  were  to  \ 
on  an  uniform  plan.  A  definite  classifimtum,  however,  is  still 
undetermined;  but  a  classification  nearly  the  same  as  the  English 
one  has  been  adopted  in  Bavaria,  an  J  seems  to  be  making  its 
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way  among  practical  men  in  Germany.  The  same  classification 
and  nomenclature  have  been  recently  adopted  in  Amenta.  The 
Austriaus  also  seem  to  approve  of  the  separation  of  the  zymotic 
diseases  from  the  others. 

The  War  Office  of  this  country,  in  the  statistical  changes 
recently  introduced  into  the  Army  Medical  Department,  has 
adopted   the    BO]  are   of    diseases   agreed    upon   at   these 

International  Conferences,  together  with  the  claanjicaiion  used 
by  the  Registrar- General  of  England 

This  nomenclature  and  classification  is  given  in  the  succeeding 
chapters,  It  is  adopted  simply  because  it  is  at  present  practically 
the  most  useful  Nosology ;  because  its  novienclatu.re  has  been 
agreed  upon  as  that  to  be  used  in  every  country  of  Europe; 
because  it  has  been  ordained  to  be  used  by  the  War  Office 
authorities  of  our  own  country,  in  the  Medical  Returns  of  Her 
Majesty's  British  and  Indian  armies;  because  its  practical  bear- 
ings tend  to  elucidate  great  and  comprehensive  questions  con- 
nected with  public  health,  as  well  as  many  practical  questions 
relating  to  diseases;  because  it  tends  to  demonstrate  on  a  great 
le  conditions  that  are  injurious  or  fatal  to  the  life  of  man; 
and  because,  by  thus  pointing  out  such  conditions,  it  contributes 
to  remove  the  evils  which  tend  to  shorten  human  life  in  town 
and  country,  and  impair  the  strength  of  our  Armies  and  our  Fleet. 
Yet,  with  all  these  advantages,  the  system,  like  every  possible 
system,  has  its  defects,  especially  when  employed  in  any  attempt 
to  group  together  diseases  which,  though  rarely  proving  fatal, 
i  a  great  amount  of  sickness,  consequent  inefficiency,  and 
losses  of  strength  among  bodies  of  men.  Diseases  also  are 
undoubtedly  grouped  together  in  it  which  have  no  natural 
alliance.  Diabetes  is  not  necessarily  a  disease  of  the  kidney; 
neither  are  pkyrrweiB,  paraph^mom,  stricture  of  the  and 

orchitis  necessarily  entltetic  diseases;  or  tonsillitis  and  parotitis 
necessarily  miasmatk.  Diseases,  also,  whose  pathological  natures 
are  certainly  similar  are  widely  separated — some  surely  inad- 
vertently ^ —  for  example,  gout  and  rfteuviatism.  These  two 
were  brought  together  in  the  first  edition  of  this  work, 
under  "constitutional  diseases/*  and  will  be  again  considered 
together  under  this  head. 

Although  practical  medicine  will  never  submit  to  bo  fettered 
strict  nosological  distinctions,  yet  in  studying  the  Science  of 
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Medicine   systematically,  a  MKTHODICAL    nosology  ought  to  be 
regarded  as  a  table  of  reference  io  aid  the  student  in  naming 
diseases,  and  so  preserving  uniformity  in  his  records  and  di 
nosis,  and  a  system  to  guide  him  generally  in  acquiring  a  know- 
ledge of  his  profession,  especially  with  reference  to   the  practical 
questions  of  the  day.     The  Nosology  of  Dr.  William   Fair  ought, 
therefore,  to  be  accepted  simply  as  a  contrivance  to  aid   as  in 
giving   the   same   name  to  similar  conditions  of  disease,  in 
belief  that  a  system  of  some  kind  is  better  than  no  system  wl 
ever,  more   especially   if  the   defects   of  the   particular    system 
adopted  are  understood  and  explained,     Pathology,  we  know,  is 
yet  too  young  to  base  a  scientific  classification  upon;  hut  as  the 
science  advances,  so  must  Nosology.     One  great  step,  indeed,  has 
been  accomplished;  for  notwithstanding  the  differences  of  d 
trine  which  prevail  in  the  Science  of  Medicine,  there  is  at  present 
an  agreement  all  over  Europe  to  designate  diseases  uniformly; 
and  thus  far  Nosology  is  of  indispensable  use  in  reference  to  the 

Initiom  and  "hive  of  diseases.     But  there  are  many 

nice  questions  which  always  will  arise  relative  to  the  nature  of 
diseases,  on  which  it  is  in  vain  to  expect  physicians  and  statists 
to  agree  unanimously;  and  therefore  no  per  tern  even  of 

Earning,  far  less  of  classifying,  the  diseases  of  mankind  can  we 
ever  hope  to  see  realized.  On  the  other  hand  again,  we  have 
every  reason  to  hope  that,  by  the  numerous  inquisitive  researches 
of  the  day,  Pathology  and  Nosology  will  grow  even  more  rapidly 
than  it  has  hitherto  done.  The  mere  enumeration  of  disc; 
has  almost  doubled  since  Cullcn's  Nosology  was  written ;  while 
our  knowledge  of  facts  relating  to  disease  has  greatly  more  than 
doubled  Cullens  Nosology  became  effete  and  useless  at  L 
under  the  pressure  of  increasing  knowledge  acquired  and  effected 
with  resources  very  inferior  to  those  we  now  possess,  and  far  less 
extensive.  So  we  may  legitimately  entertain  the  hope  that  the 
Statistical  Nosology  here  adopted  will  sooner  fall  into  disrepute 
than  even  Cullen  s  did,  because  there  is  every  reason  to  expect 
that  pathological  knowledge  will  extend  more  rapidly  than  it  has 
hitherto  done. 

Looking  therefore,  to  the  experience  of  the  past,  it  cannot  with 
any  reason  he  urged  that  systematic  arrangements,  if  consistent 
with  existing  knowledge,  ever  cramp  or  hamper  a  man  in  carry- 
ing out  scientific  investigations;  on  the  contrary,  they  enable 
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him  to  see  more  clearly  in  what  direction  his  labour  must  be 
advanced,  and  demonstrate  more  forcibly  than  otherwise  the 
deficiencies  of  his  knowledge. 


CHAPTER   II. 

TABULAR  VIEW  OF  THE  CLASSES  AND  ORDERS  OF  DISEASES 
ACCORDING  TO  THE  NOSOLOGY  OF  DR.   FARR. 

CLASS  I  —  Zymotic  Diseases.  Zymotid  (£v/i??,  leaven) — Diseases 
that  are  either  epidemic,  endemic,  communicable,  inoculable, 
capable  of  propagation  from  existing  foci,  or  of  generation; 
induced  by  a  specific  material,  which  may  be  named  a  poison, 
or  by  the  want  of  food,  or  by  its  bad  quality.  In  this  class  there 
are  four  orders  of  diseases,  namely: — 

Order  1.  Miasmatic  Diseases — Miasmatici  (jxlaafxa,  stain, 
defilement). 

Order  2.  Enthetic  Diseases — Enthetici  (tvOeroc,  put  in, 
implanted). 

Order  3.  Dietic  Diseases — Dietici  (Sfaira,  way  of  life,  diet). 

Order  4.  Parasitic  Diseases — Paratitiei  (irapaairog,  par- 
asite). 

CLASS  II.— Constitutional  Diseases.  Cackectici  (jcaxc£fa,  ill-health, 
bad  habit  of  body) — Sporadic  diseases;  affecting  several  organs 
in  which  new  morbid  products  are  often  deposited  or  grow. 
These  diseases  are  sometimes  hereditary,  and  developed  in  the 
course  of  nutrition  and  processes  of  life ;  but  they  are  not  capable 
of  direct  propagation,  communication,  inoculation,  or  generation. 

Order  1.  Diathetic  Diseases — Diathetici  (SiaOemc,  condition, 
diathesis). 

Order  2.  Tubercular  Diseases — Phthirici  (#0*<nc,  wasting 
away). 

CLASS  ILL— Diseases  in  the  course  of  which  Lesions  tend  to  be 
localised.  Monorganici  (jiovog,  alone,  without  others;  opyavov, 
organ) — Sporadic  diseases  in  which  the  functions  of  particular 
organs  or  systems  are  disturbed  or  obliterated,  with  or  without 
inflammation;  sometimes  hereditary. 

Order  1.  Brain  Diseases — Cephalici  (kc^oXt/,  head). 
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Order  2.  Heart  Diseases — Cardiaci  (icapSfa,  heart). 

Order  3.  Lung  Diseases — PTteumonid  (wevfiwv,  lungs). 

Order  4.  Bowel  Diseases — Enterici  (ivnpov,  intestine). 

Order  5.  Kidney  Diseases— Nephritici  (vefpbg,  kidney). 

Order  6.  Gennetic  Diseases — Aidoiei  (alSota,  pudenda). 

Order  7.  Bone  and  Muscle  Diseases — Myostici  (jiuc,  muscle; 
o%tov,  bone). 

Order  8.  Skin  Diseases—  Chrotici  (xpwc,  skin). 

[Order  9.  Eye  Diseases.] 

[Order  10.  Ear  Diseases.]* 

CLASS  IV.— Developmental  Diseases.  Metamorphici  (jitratfpf- 
watc,  change  of  form) — Special  diseases,  the  incidental  result  of 
the  formative,  reproductive,  and  nutritive  processes. 

Order  1.  Developmental  Diseases  of  Children — Paidid 
(ircuSfa,  youth). 

Order  2.  Developmental  Diseases  of  Women — Gyniaci 
(ywrj,  woman). 

Order  3.  Developmental  Diseases  of  Old  People — Geratid 
(yripae,  old  age). 

Order  4.  Diseases  of  Nutrition — Atrophici  (arpofia,  atro- 
phy). 

CLASS  V— Lesions  from  Violence  tending  to  sadden  Death.  Thana- 
tici  (Oavaroi,  violent  deaths).  These  lesions  are  the  evident  and 
direct  results  of  physical  or  chemical  forces,  acting  either  by  the 
will  of  the  sufferer,  of  other  persons,  or  accidentally. 

Order  1.  Accident—  Tychici  (rvxn,  chance). 

Order  2.  Battle — Polemici  (iroAc/ioc,  a  battle,  fight). 

Order  3.  Homicide — Andtvphonici)  (avi'ip,  man;  avrbg,  self; 

Order  4.  Suicide — Autophonici      }  <povevw,  I  murder,  kill). 

Order  5.  Execution — Demiotici  (Siyuwrijc,  executioner). 

Order  6.  Punished. 

*  New  names,  or  names  transposed  by  the  author,  have  been  pat  within  bracket*. 
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CHAPTER   III. 

TABULAR  VIEW  OF  THE  CLASSES,  ORDERS,  AND  NOMENCLATURE 

OF  DISEASES. 


CLASS  L— Zymotic  Diseases.    Zymotici. 
Obder  1.    Miasmatic  Diseases — Miaamatici 


Latdt  Namx* 

Ekolwh  Names. 

French  Nambb. 

Gkbxajt  Names. 

Variola. 

Small-pox. 

Variole. 

Wahre  oder  Menschen- 

Varioloid*. 

Modified  small-pox. 

Varioloids 

pocken,    oder    Men- 
schen-Blattern. 

Varicella. 

Chicken-pox. 

Varicelle. 

Wasser-Blattern. 

Miliaria. 

Miliary  fever. 

Miliaire. 

Friesel. 

MorbUlL 

Measles. 

Rougeole. 

Maseru. 

Scarlatina. 

Scarlet  fever. 

Scarlatina. 

Scharlach  Fieber. 

Angina  Maligna  is 

included  in  Scarlatina. 

Tonsillitis. 

Quinsy. 

Esquinancie. 

Mandelbr&une. 

Diphtheria. 

Diphtheria, 

Diphthente. 

Rachencroup. 

Parotitis. 

Mumps. 

Oreillon. 

Ohrdrusenbraune. 

Cynanche  trachealis, 

Croup. 

Croup. 

Croup. 

Pertussis. 

Whooping-cough. 

Coqueluche. 

Keuchhusten. 

Febris  Typhoidea, 

Typhoid  fever. 

Fievre  typhoide. 

Nervenfieber. 

n     Recurrens. 

Relapsing  fever. 



— 

„     Typhus. 

Typhus  fever. 

Typhus. 

Typhus. 

„     Intermittens. 

Ague. 

Fievre  Intermittente. 

Wechselfieber. 

„     Bemittens. 

Remittent  fever. 

„     Blmittente 

Remittent- Fieber. 

„     Icterodes. 

Yellow  fever. 

„     Jaune. 

Gelbes  Fieber. 

„     Continue. 

Continued  fever.* 

Synoque. 



Caaei  of  Fever  arising  from  Intemperance  are  not  to  be  included  under  this  head,  but  are  to  be 

entered  aa  Ebrioaitas  (Class  L,  Order  8). 

Ophthalmia. 

Ophthalmia. 

Ophthalmie. 

Augenentztindung. 

Erysipelas. 

Erysipelas. 

Eryaipele. 

Rose,  Bothlauf. 

Erythema. 



Erytheme. 

Bothe. 

Pyemia, 

Purulent  infection. 

Pyohlmie. 

Eiterfieber. 

Gangrsenanoeocomialift.  Hospital  gangrene. 

Gangrene  d'h&pital. 

Hospitalbrand. 

Metria. 

Childbed  fever. 

Fievre  puerperale. 

Kindbettfieber. 

Pestia. 

Plague. 

Peste. 

Pest. 

Anthrax. 

Carbuncle. 

Anthrax  Malin. 

CarbunkeL 

Furunculus. 

Boil. 

ii       Renin. 

Blntgeschwur. 

Influenza. 

Influenza. 

Grippe. 

Grippe. 

Dyeenteria. 

Dysentery. 

Dyssenterie. 

Ruhr. 

Diarrhoea. 

Diarrhoea. 

Diarrhe*e. 

DnrehfalL 

Cholera  biliosa. 

Cholera. 

Cholera. 

Cholera. 

„      spasmodica. 

Asiatic  Cholera. 





Order  2.  Enthetic  Diseases — Enthetici. 

Syphilis  primaria. 

Primary  syphilis. 

Syphilis  primitive. 

Primare  Syphilis. 

n      secundaria. 

Secondary  syphilis. 

i,      aecondaire. 

Secondare  Syphilis. 
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Latdt  Nambs. 

English  Njjos. 

Fbkxch  Names. 

Gbwas  Najobl 

Iritis  syphilitica. 

Inflammation  of  the 

Irite. 

Entxttndung  der  Riy 

Iris. 

bogenhant 

Gonorrhoea. 

Gonorrhoea. 

Gonorrhle. 

Tripper. 

Phymosis  et  paraphy 







m0818.* 

Bubo. 

Bubo. 

Bubon. 

_ 

Orchitis. 

Swelled  testicle. 

Orchite. 

Hodenentztindung. 

Stricture  Urethras. 

Stricture. 

Urlthrostlnie. 

Verengening  der  Hara- 

• 

rohre. 

Equinis, 

Glanders. 

Morve. 

Rotz. 

Rabies. 

Hydrophobia. 

Hydryphobie. 

Wasserscheu. 

Necusia. 

Infection  by  puncture 

Infection  par  pique  de 

Sections  gift  oder  Wmv 

in  dissection. 

dissection. 

den. 

Pustula  Maligna. 

Malignant  pustule. 

Pustule  maligna. 

MDzbrandcarbunkaL 

Lepra. 

Leprosy. 

Lepre. 

Aussats. 

Order  3.   Dietic  Diseases — DieticL 

Febris  &  fame. 

Famine  fever. 

Fievre  de  faim. 

Hungerfieber. 

Scorbutus. 

Scurvy. 

Scorbut 

Scorbut 

Purpura. 

Land  scurvy. 

Purpura. 

Purpura  oder  Blutfle- 
cken  Krankheit 

Rachitis. 

Rickets. 

Rachitisme. 

Englische  Krankheit 

Bronchocele. 

Bronchocele. 

Bronchocele. 

Kropf. 

Gretinismus. 

Cretinism. 

Cretinisme. 

_ 

Ergotismus. 

Ergotism. 

Ergotisme. 

MntterkornverguTmg. 

Ebriositas. 

Intemperance. 

Alcoholisme. 

Trunksucht  oder  Safi- 
ferdyskrasie. 

Order  4.   Parasitic  Diseases- 

—Parasitici. 

Aphthae. 

Thrush. 

Aphthe. 

Schwftmmcheii. 

Porn  go. 

Scaldhead. 

Porrigo. 

Eopfgrind. 

Scabies. 

Itch. 

Scabies  ou  Gale. 

Kratze,  Milbenkritse. 

Phthiriasis. 

Lousiness. 

Phthiriase. 

L&usesucht 

Vermes. 

Worms. 

Entozoaires. 

Wurmsucht. 

Acephalocystis. 

Hydatids. 

Hydatides. 

Hydatiden,    Echinococ- 

echinococcus. 

cus. 

hominis. 

Taenia  Solium. 

Tape  worm. 

T£nia  (ver  solitaire). 

Bandwurm. 

Strongilos  Gigas. 



Strangle  geant. 



Ascaris    Lumbri- 

Round  worm. 

Arcaride  lombricoide. 

Spulwurm. 

coides. 

Ascaris  Vermicularis. 

Threadworm. 

„       vermiculaire. 

Fadenwurm. 

Dracunculus. 

Guinea  worm. 



Guineawurm. 

(See  text  for  a  more  compute  enumeration.) 


CLASS  H.— Constitutional  Diseases.   Cachectici. 
Order  1.   Diathetic  Diseases — Diathetici. 


Podagra. 
[Rheumatismus.] 


Gout 
[Rheumatism.] 


Goutte. 
[Rheumatisme.] 


Gicht 
[Rheumatismus.] 


•  If  the  result  of  Gonorrhoea, 
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Latw  Namxs. 
Anaemia. 

[Diabetes  Mellitus.] 
[Asthma.] 
Anasarca. 
Carcinoma  encepha- 

loides. 
Carcinoma  alveolare. 
Carcinoma  osteoides. 
Carcinoma  epitheliale. 
Scirrhoma. 
Melanosis, 

Lupus. 
Noma. 
Gangnena  senilis. 


Eholmh  Names.  Fbxhgh  Names. 

Anhemie. 

[Diabeto.] 


[Spasmodic  Asthma], 

Dropsy. 

Cancer  (soft). 

„  (colloid). 

„  (osteoid). 

„  (epithelial). 

„  (scirrhos). 


Canker. 

Dry  gangrene. 


Hydropisie. 
Cancer  encephaloide. 

„     alveolaire. 

„     osteoids. 

„     epithelial. 
Squirre. 
Melanose. 

Lupus. 
Noma. 
Gangrene  senile. 


German  Names. 
Blutarmuth,  Bleich- 

sucht. 
[Hamrnhr.] 

Wassersucht. 
Encephaloid. 

Alveolarkrebs. 
Enochenkrebs. 
Hautkrebs,  Epithelisma. 
Schirrhus. 
Melanose,  Schwarzer 

Krebs. 
Wasserkrebs. 

Trockner  Brand. 


Order  2.   Tubercular  Diseases — PJahisici. 


Scrofula.  Scrofula.  Scrofule.  Scropheln. 

Abscessns  Psoanus.       Psoas  abscess.  Absces  da  psoas.  Lendenmuskelabscess. 

Tnberculosis  Mesente-  Mesenteric  disease.  Tuberculosa  Tuberculose  Bauchfell- 

rica.  entziindung. 

Peritonitis  tuberculosa.  Tubercular  peritonitis.  Peritonite  tnberculense.  

Phthisis  Pulmonalis.      Consumption.  Phthisic.  Schwindsucht. 

Haemoptysis.  Spitting  of  blood.  Hemoptysie.  Blutspeien. 

Meningitis  tuberculosa.  Tubercular  meningitis.  Meniogite  tuberculeuse.  — - 

CLASS  m.— local  Diseases.    Monorganici. 
Order  1.  Diseases  of  the  Nervous  System — Cephalici. 


Meningitis. 

Inflammation  of  the 
membranes  of  the 
brain. 

Meningite. 

Meningitis. 

Encephalitis. 

Inflammation  of  the 

Encephalite. 

Gehirnentzundung  und 

brain. 

Acuter  Wasserkopf. 

(Including  acute 

Hydrocephalus.) 

Myelitis. 

Inflammation  of  the 

Myelite. 

Ruckenmarkentzun- 

spinal  cord. 

dung. 

Apoplexia. 

Apoplexy. 

Apoplexie. 

Schlagfluss,  Nerven- 
schlag. 

Paralysis. 

Palsy. 

Paralyse. 

L&hmung. 

Paralysis  agitans. 

Shaking  palsy. 



Zitterkrampf. 

Chorea. 

St.  Vitus'  dance. 

Choree  (danse  de  St 
Gay). 

Veitstanz. 

Delirium  Tremens. 

Brain  fever  of  drunk- 
ards. 

■ 

Sauferwahnsinn. 

Mania. 

Madness. 

Folie. 

Manie. 

Monomania. 

Monomania. 

Monomanie. 

Monomanie. 

Dementia. 

Mental  imbecility. 

D6mence. 

Unsinnigkeit 

Epilepsia. 

Epilepsy. 

Epilepsia, 

Fallsuclit. 

Hysteria. 

Hysteria. 

Hysteric. 

Muttersucht 

Tetanus. 

Lockjaw. 

Tetanos. 

Starrkrampf. 

Conrulsio. 

Convulsions. 

Convulsions. 

Er&mpfe. 

Kdampsia 



Eclampaic. 

Kramf  der  Gebftrendes. 
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LATfK    JUlIEi 

ExfjLisn  Xjmsat.              Fasten  Nuot 

Qsasaax  Ntam 

Laryngismus. 

—                LsrynpUme. 

. 

CepbuljCA. 

Cbromc  headache,          Crph*l6*. 

Kopfschmerz. 

Neuralgia, 

Neuralgia.                     Ntvralgio, 

NfU-fiil^e. 

Cacitaa. 

Blindness.                       Cecitt. 

BlindheiL 

Otitis. 

Inflammation  of  the      Otite. 

Ear. 
Deafness.                       Surditd. 

OhrenenU&udnofc 

DysaccBa* 

Tanbheit 

Order  2.  Diseases  of  the  Circulatory  System  —CardiaeL 

Cirditb- 

Inflammation  of  heart.  Cnrdite. 

Henentiiindang. 

Pericarditis, 

Inflammation  of  mem-  Pericardii*, 
brant?  covering  heart. 

Henbeutelentift»4BH«. 

Endocarditis. 

Inflammation  of  mem-  Endocarditc. 
brane  lining  heart. 

Endocarditis. 

Morbus  Valvularum 

Disease  of  valves  of      Maladies  dea  valvules 

Rlappenfehler. 

Cordi*. 

heart.                                  da  cxBnr, 

Hypertrophic  cordis. 

Hypertrophy  of  heart.    Hypertrophic  da  ramr 

Ilerzhypertrophia. 

Atrophia  cordis. 

Atrophy  of  heart.           Atropine  dn  ccenr. 

Herxatrophtc, 

Degeueratio  cordis. 

Fatty  degeneration  of  D^eoerescenoe  du 
heart.                            cceur. 

Fetttge  HerifiitaitnBf. 

Aneurisma  cordis. 

Aneurism  of  heart*         Anfcvriame  du  cceur* 

Hercaneariaina. 

AD€urisma     H 

Aneurism  of    „               Ancvriame       t1 
The  artery  affected  to  be  specified. 

Aorten  aneuruma, 

Angina  Pectoris. 

Breast  pang,                   Angine  Pecterale. 

Brustbraiine, 

Syncope. 

Fainting.                        Syncope. 

Ohnmacht, 

Arteritis, 

Inflammation  of  ar-      At tc  rite. 
featies* 

SchbgaderenUOtMlanfr 

Atheroma  Arteriamm 

^^^              Atheroma. 

Atheroma* 

PhlebitU. 

Inflammation  of  veins.  Phlebite. 

VenenenUirndniig* 

Van*. 

Varicose  reins.               Varices* 

Kmmpfadern, 

Order  3*  Diseases  of  the  Respiratory  System 

— PnmmanicL 

Epistaxis* 

Bleeding  at  the  nose.     EpisUiia. 

Kasenbluten. 

Laryngitis, 

Inflammation  of  wind-  Laryngitis, 
pipe, 

KeMkopfeutsundnng. 

CEdema  Gloltidis, 

—                (Edeme  de  la  glatto. 

Stimmentiundung, 

Bronchi  tls. 

Bronchitis*                     Bronchi  to. 

Luft  nihrcnt  i  undu  rig. 

PlcurUis. 

Pleurisy*                        Ptourcsic, 

BrustfcIIcnt  s  undo  og 

Hydrotborax, 

Water  in  the  chest,         Hydruthorax 

BraatwaasjtxsfkAftt 

Empyema. 

<              Empyeme. 

Empyem. 

Pneumothorax. 

Pneumothorax, 

Luftbrust. 

Apoplexia  Pulmonale,   Congestion  of  long*,       Apoplcxie  pul  mo  noire. 

LnngenschUg. 

Pneumonia, 

Inflammation  of  tonga,  Pneumonic. 

Lungenenutifidtuig, 

Asthma, 

Asthma.                          Asthma, 

Engbtiiatigkeit. 

H       Tritomm, 

Grinder's  asthma. 



„       MetalUoonim.  Miner**         ,,                             



Emphysema* 

—               Emphysema  des  pou 
moos. 

-  Emphysem, 

Order  4.  Diseases  of  the  Digestive  System — EnterieL 

Glossitis. 

Inflam.  of  tongue,         Glosslte, 

Z  tMgenentsTi  nd  ung. 

Stomatitis, 

F,        mouth,        Stomatifo 

MuntJcnuundung. 

Pharyngitis 

,,        pharynx,      Pharyngite, 

•SchiuadenUtiadnng. 
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Latch  Nahis. 

English  Namxs, 

Frkvch  Names. 

Qkrmav  Names. 

Oesophagitis. 

Inflam.  of  gullet. 

(Esophagite. 

Speiserdhrenentzun- 
dung. 

Gastritis. 

„       stomach. 

Gastrite. 

MagenentzOndung. 

Enteritis. 

„        bowels. 

Entente. 

Darmentzundnng. 

Peritonitis. 

Abdominal  inflam. 

Peritonite. 

Bauchfellentziindung. 

Ileus. 

Iliac  passion. 

Hens. 

Darmgicht 

Obstipatio. 

Constipation. 

Constipation. 

Verstopfung. 

Intus-suaceptio. 

Invagination  of  bowel. 

Intussusception. 

Darmverschlingung 
Volvulus. 

Hernia. 

Rupture. 

Hernie. 

Eingeweidebruche. 

Specify  the  particular  kind  of  hernia. 

Dyspepsia. 

Indigestion. 

Dyspepsie. 

Dyspepsie. 

Colica. 

Colic. 

Colique. 

Kolik. 

Hssmatsmasis. 

Vomiting  of  blood. 

H&natemese. 

Blutbrechen. 

Melssna. 



Mtlene. 

Schwarze  Krankheit. 

Haemorrboia. 

Piles. 

Hgmorrhoides. 

Hamorrhoiden. 

Fistula  in  Ano. 

Fistula. 

Fistule. 

Fistel. 

Splenitis. 

Inflam.  of  spleen. 

Splenite. 

EntzOndung  der  Mils. 

Hepatitis. 

„       liver. 

Hepatite. 

„           „  Leber. 

Icterus. 

Jaundice. 

Ictere. 

Gelbsucht 

Chololithus. 

Gallstones. 

Calcul  bQiaire. 

Gallensteine. 

Cirrhosis. 

— 

Cirrhose. 

Cirrhose :    granuUrte 
Leber. 

Ascites. 

Abdominal  dropsy. 

Ascite. 

Bauchwassersucht 

Order  5.  Diseases  of  the  Urinary  System — Nephritici 

Nephritis. 

Inflam.  of  kidneys. 

Nephrite. 

Nierenentzundung. 

Ischuria. 

Retention  of  urine. 

Ischurie. 

Harnverhaltung. 

Diuresis. 

Excessive  secretion  of 

Diurdse. 

Unvermdgen  den  Ham 

urine. 

zn  halten. 

Enuresis. 

Incontinence  of  urine. 

Enureaie. 

Unwillkiirlicher  Harn- 
abgang. 

Nephria, 

Bright's  disease. 

Nephrine. 

Bright'sche  Krankheit. 

Diabetes. 

Diabetes. 

Diabete. 

Harnruhr. 

Calculus  vesicas. 

Stone  in  the  bladder. 

Calcul. 

Steinkrankheit 

Lithiasis. 

Gravel. 

Gravelle. 

Harngries. 

Hsematuria. 

Bloody  urine. 

Hematuria 

Blutharnen. 

Cystitis. 

Inflam.  of  bladder. 

Cystite. 

Blasenentzundung. 

Morbus  Prostatic™. 

Diseased  prostate. 

Prostatite. 

Vorsteherdrusenkrank- 

Order  6.   Diseases  of  the  Generative  System. — Gennetici 

Varicocele. 

Varicose  veins  of  cord. 

,  Varicocele. 

Krampfaderbruch. 

Orchitis. 

Inflam.  of  testicle. 

Orchite. 

Hodenentzttndung. 

When  not  the  result  of  Gonorrhoea. 

Hydrocele. 

Dropsy  of  testicle. 

Hydrocele. 

Wasserbruch. 

Hysteritis. 

Inflam.  of  womb. 

Hysterite. 

Geb&rmutterentzun- 
dung. 

Hydrops  Ovarii. 

Ovarian  dropsy. 

Ovaremie. 

Eierstockswassersucht. 

Tumor  Ovarii. 

„      tumor. 

Ovarite. 

Eierstocksgeschwulste. 

Tumor  Uteri. 

Uterine      „ 

Tumeur  Uterine. 

Uterusgeschwulste. 

Polypus  Uteri. 

it      polypnt. 

Polypes  de  1'utenu. 

Uteruspolypen. 
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Order  7.   Diseases  of  the  Locomotive  System.  - 

Latin  Names.  English  Name*.  Frbkch  Njjos, 

Arthritis.  Inflam.  of  joints.  Arthrite. 

Synovitis.  Synovitis.  Synovite. 


-MyorticL 

QllMlI  Nam 

Gliedersucht 
Gelenkkapselentzun- 
dnng. 


Hydrarthrus. 

Dropsy  of  a  joint 

Hydrarthre. 

Gelenkwassersucht 

Contracture. 

Contraction. 

Contracture. 

Contraktur. 

Ostitis. 

Inflammation  of  hones 

.  Osteite. 

Knochen-und  Knocbea- 
hautentzundung. 

Periostitis. 

[Inflammation  of  Peri-               



osteura.] 

[Endostitis.] 

[Inflammation    of 
medullary    tissue 
of  bones.] 

• 

Exostosis. 

Osseous  tumor. 

Ezostose. 

Ezostose. 

Caries. 

Caries. 

Carie. 

Ruckgrathverkrum- 
mung. 

Necrosis. 

Necrosis. 

Necrose. 

Knochenfrass. 

Atrophia  Musculorum,  uscular  Matrophy. 

Atrophic  Musculaire. 

Muskelatrophie. 

Order  8. 

Diseases  of  the  Integumentary  System — ChraticL 

Roseola. 

Roseola. 

Roslole. 

Roseola. 

Urticaria. 

Nettlerash. 

Urticaire. 

Nesselfriesel. 

Eczema. 

Eczema. 

Eczema. 

Eczem,  HitzblSschen. 

Herpes. 

Herpes. 

Herpes. 

Herpes,  Flechte. 

Pemphigus. 

Pemphigus. 

Pemphigus. 

Pemphigus,  Blasenaus- 
schlag. 

Rupia, 

Rupia. 

Rupia. 

Rupia. 

Ecthyma. 

Ecthyma. 

Ecthyma. 

Echthyma. 

Impetigo. 

Impetigo. 

Impetigo. 

Impetigo,  Pustelflecbte. 

Acne. 

Acne. 

Acne*. 

Acne,  Finne. 

Mentagra. 

Mentagra. 

Mentagre. 

Mentagra,  Bartfinne. 

Lichen. 

Lichen. 

lichen. 

Schwindknotchen. 

Prurigo. 

Prurigo. 

Prurigo. 

Hautjuoken. 

Psoriasis. 

Psoriasis. 

Psoriasis. 

Schuppengrind. 

Pityriasis. 

Dandriff. 

Pityriasis. 

Hautkleie. 

Ichthyosis. 

Ichthyosis. 

Ichthyose. 

Fischhaut. 

Phlegmon. 

Phlegmon. 

Phlegmon. 

Phlegmon. 

Paronychia. 

Whitlow. 

Panaris. 

Wurm,  Panaritium. 

Abscessus. 

Abscess. 

Abces. 

Abscess,  Geschwur. 

Ulcus. 

Ulcer. 

Ulcere. 

Geschwur. 

Pernio. 

Chilblains. 

Engelure. 

Frostbeule. 

Clavus. 

Corn. 

— 



[Order  9.  Diseases  of  the  Eye.] 

[Dysopia.]  [Difficulty  of  vision.]  — 

[Order  10.  Diseases  of  the  Ear.] 

[Dysecoea.]  [Difficulty  of  hearing.]  — 


[Order  11.  Diseases  of  the  Connective  Tissue.] 
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CLASS  IT— Developmental  Diseases.    Metamorphici. 

Order  1.  Developmental  Diseases  op  Children — Paidici. 

Latdt  Names. 

English  Names.             Frknch  Names.               German  Namx& 

Natus  Mortons. 

Stillborn.                       Mort  ne.                        Todgeboren. 

Premature  natus. 

Premature  birth.           Accouchement  prema-  Unzeitiggeboren. 
tore. 
i.                Faiblesse.                      Lungen-atelektasie. 

Atelectasis  Pulmonum 

Cyanosis. 

Cyanosis.                       Cjanose.                        Cyanose. 

Spina  bifida. 

Spina  bifida.                  Spina  bifida. 

Anus  imperforatus. 

Imperforate  anus.          Imperforation  de  l'anus.  Atresia  Am. 

Fatuitas. 

Idiocy.                          Idiotisme.                      Idiotismus. 

Mutitas. 

Congenital     deaf-        Sourd-mutit6.               Taubstummheit. 

dumbness. 

Dentitio. 

Teething.                      Dentition.                     Zahnung. 

[Battarismus.] 

[Stammering.] 

Order  2.  Developmental  Diseases  op  Women — GyniacL 

Chlorosis.  Chlorosis.  Chlorose.  Bleichsucht 

Partus,  Abortus.  Childbirth,  Miscarriage,  Suites  des  couches.        Eindbett,  Fehlgeburt. 

Abortion. 
Paramenia.  *  Amenorrhea. 

(Including  amenorrheas,  leucorrhcea.) 


Unregelmftssigkeit, 
oder  Fehlen  des 
Monats-flusses. 


Climacteria.  Turn  of  life.  Temps  critique.  

Order  3.  Developmental  Diseases  op  Old  People — GercUici. 
Senectus.  Old  age.  Senilite.  Altersschw&ojie. 

Order  4.  Diseases  op  Nutrition — Trophici. 

Atrophia,  asthenia,        Atrophy,  Debility  (in-  Atrophic, 
eludes  premature  old 


Atrophia. 
[Hypertrophic.] 


[Hypertrophia.]  [Hypertrophy.]             [Hypertrophic] 

[Degeneratio.]  [Degeneration.]  

—  a.  (Fatty  degeneration.)  

—  b.  (Mineral  degeneration.)  — —  — 

—  c.  (Pigmental  degeneration.)  —  

—  d.  (Amyloid  degeneration.)  — —  — 

CLASS  V— Lesions  from    Violence  tending    to    Sadden   Death. 
Thanatici. 


Order  1.  A 

lCCIDENT. 

Ambustio. 

Burn,  Scald. 

Brulure. 

Feuer,      Verbrennung 
mit  heissen  FlUssig- 
keiten. 

Exploaio. 

GeUtio. 
lotos  folminis. 

Explosion  of  gun- 
powder, &0. 

Frost-bite. 

Lightning. 

Sun-stroke,  or  Heat 
Apoplexy. 

Explosion  de  — 

Congelation. 
Foudroy6. 
Coup  de  soleil. 

Explosion  Ton  Pulver, 

fto. 
Erfrierung. 
Blitzschlag. 
Sonnenstich. 
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Lattx  Nutss> 

EWOLi.«H   NaXE3> 

Frevcii  Kamu 

Qniui  NaMA 

guhmersio, 

Drowning. 

Stibmersion. 

Ertrinkan. 

Suspend!  urn, 

Hanging. 

Suspen  sion, 

Erhiin^en. 

Stiflbcjitia. 

Suffocation. 

Suffocation. 

Erstickung. 

Lnxfltura. 

Dislocation. 

Luxation. 

Vcrrenkun^ 

Siiblntutio. 

Sprain. 

Subluxation. 

Verstauchung, 

Fraetura  — 

Fmcturc  of  — 

Fracture  de  — 

Bench  von  — 

ContUSJO  

Contusion  of  — 

Contusion  d«  — 

Contusion  too  — 

Coueussitf  — 

Concussion  of  — 

Commotion  do  — 

Erschiitterung  ipso 

Vulnu*  v 

rium- 

—  Gunshot;  wound* 

Plaic  d  amis  a  feu. 

Schnsiwiiuden. 

VulntiA  mclflum. 

Cut,  Stab*  &«. 

Coupure,  Piq&re, 

Schnittwundeo, 

Mornna  Serpcntis, 

Stuke  bite. 

Morsure  de  serpent 

Sehlangenhts*. 

Venenntio. 

Poisoning. 

E  m  poison  nement. 

Gift. 

Pri*  :\\i\7. 

Pm.i' 

Indigence, 

Armuth. 

Vesical  u*  pedis. 

Footsore. 





[j\mputauo.] 

( Amputation.] 





[Ablnfio.] 

[Extirpation.] 

[Extirpation,] 



[ExcifaiDp] 

[Excision.] 

[EnUilla] 



Order  2, 

Battle.      y 

Order  3. 

tt                 I  The  diseases  or  causes  of  death  are  the  m 

L        as  in 

Order  1, 

<  MtDER  4, 

Suicide.      -* 

Order  5*  Execution* — Mode  of  execution  to  be  stated. 
Order  G,#  Punishment. 


■■  Mj  friend  and  colleague,  Mr.  Longmore*  Professor  of  Military  Surgery,  has  kindly  drum 
up  the  following  statement  relative  to  the  practical  working  of  this  Nosology,  as  applied  to  lb* 
wants  of  the  Military  Medical  Service  i — "  One  of  the  first  defects  to  be  noticed  is,  that  the  list 
of  Diseases  named  is  chiefly  applicable  to  returns  explanatory  ef  the  mortality  which  occur*  in 
a  population.  All  the  causes  which  lead  to  death  are  io  this  nomenclature,  bat  not  the 
of  simple  infirmity,  or  disability  for  particular  pursuits.  Soldier*  are  admitted  into 
ami  placed  under  observation,  and,  if  necessary,  treatment,  for  a  variety  of  infirmities 
which  admission  would  not  be  granted  into  a  civil  hospital  Hence  the  nnsuitaUeno*  of 
the  classification,  as  it  exists,  for  a  military  hospital,  the  returns  of  which  exhibit  cmmi 
nf  death  in  comparatively  few  instances,  while  they  have  to  show  the  causes  of  unfitness  far 
military  service  from  physical  defect  or  infirmity  in  large  numbers.  A  classified  nomenclature, 
to  be  suitable  for  the  purposes  of  an  inonlidinff  military  hospital,  should  not  only  include  the 
diseases  which  mny  prove  cause*  of  death,  but  also  all  those  disqualify  in  g  physical  inrperfeciKmi 
and  infirmities  which  prevent  men  from  properly  performing  the  duties  of  military  service.  A 
list  of  the  Disease*,  Wounds,  and  Infirmities  ef  Invalids,  classified  in  accordance  with  the  live 
classes  of  the  authorized  Statistical  Nosology,  has  been  prepared  for  the  Military  Medical 
Service,  and  is  to  be  found  in  the  Medical  Rrffttfntkms,  p.  HI  (Form  D).  A  return,  accord- 
ing to  this  Form,  is  sent  in  annually  by  medical  officers  fu  charge  of  corps  (See  Instructions, 
AUdkal  /frpufafioiu,  p.  116).  If  this  list  of  Causes  of  Invaliding  were  translated  into  latin* 
iaed  names,  in  the  same  way  as  the  names  of  diseases  in  the  authorised  Statistical  Nosological 
the  two  lists  together  would  include  headings  under  which  all  the  patients  who  pass 
through  the  General  Invaliding  Hospital  of  the  arm j  might  easily  and  correctly  be  placed. 

14  In  the  Invaliding  List,  at  the  end  of  each  Order  of  Disease!  Wound,  and  Infirmity,  appear* 
the  general  designation  'Other  Diseases.'  Such  an  addition  might  also  be  advantageously 
made  at  the  end  of  each  Order  in  the  general  Statistical  Nosological  List;  but  the  exceptional 
cases  so  entered  must  be  fully  cs  plained. 

"Moreover,  in  the  authorized  Classified  List  of  Diseases  itself,  difficulties  frequently 
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It  will  not  be  necessary  to  describe  all  the  diseases  enumerated 
in  this  classification;  but  those  diseases  will  be  described  at 
length  which  mainly  influence  the  health  of  the  people,  or  which 
contribute  to  maintain  or  to  increase  the  causes  of  death. 

another  nature,  attributable  apparently  to  defects  in  the  Nomenclature,  or  Nosological  arrange- 
ment The  classification  is,  however,  as  a  whole,  such  an  immense  improvement  over  the 
unscientific  classification  previously  in  use,  that  one  is  loath  to  call  attention  to  these  minor 
defects,  more  especially  as  it  is  understood  that  they  are  under  examination,  for  purposes  of 
revision,  elsewhere.  I  will  allude  only  to  one  or  two  of  the  difficulties  which  have  been  noticed 
in  the  Surgical  Division  of  the  Invalid  Hospital  at  Fort  Pitt. 

"First,  Diseases  of  the  Eyes.  In  the  Classified  List  these  appear  in  Class  I.,  Order  1,  as 
*  Ophthalmia?  or  in  Class  III.,  Order  1,  as  *  Cmcitas?  But  many  diseases  of  Eyes  occur  which 
cannot  be  rightly  placed  under  either  of  these : — Affections  of  the  cornea,  sclerotic,  iris,  choroid, 
and  retina;  as  well  as  defects  of  accommodation,  such  as  myopia,  hypermetropia,  and  am- 
blyopia, with  or  without  oscillating  globes,  strabismus,  nystagmus,  and  also  cataract.  Close 
bj'Cojdtas?  the  Latin  term  for  Blindness,  we  have  applied  to  Diseases  of  the  Organ  of 
.  Hearing,  'Dysecoja?  the  Greek  term  for  'Difficulty  of  hearing,*  or  'Imperfect  hearing.' 
Were  the  corresponding  Greek  term  'Dysopia?  or  imperfect  vision,  employed  in  place  of 
Coxitas,  we  could  either  under  it,  or  Ophthalmia  (for  cases  of  Zymotic  origin),  include  every 
case  of  Eje  disease,  leaving  to  minor  returns  to  specify  the  particular  nature  of  the  inflam- 
mation, the  structures  involved,  or  the  source  of  defective  power,  whatever  it  might  be  in 
each  case. 

"Second,  Venereal  Diseases.  The  position  of  the  term  *  Syphilis,' in  the  Classification  of 
Diseases,  is  Class  I.,  Zymotic  Disk  asks;  Order  2,  Enthetu  Diseases,  The  proper  place  in  the 
Classification  for  all  simple  lesions  on  the  penis  should  be  Crass  III.,  Local  Diseases;  Order  6, 
Diseases  of  the  Generative  System,  In  the  numerical  returns  of  army  diseases,  however,  accord- 
ing to  present  arrangement,  the  designations '  Ulcus  Penis,* '  Ulcus  Penis  non  syphiliticum,'  and 
those  of  all  other  non-infecting  lesions  on  the  penis,  are  ordered  to  be  shown  in  the  same  class 
and  order  as  the  infecting  lesions.   (See  Medical  Regulations,  1859 ;  Statistical  Nosology,  p.  150.) 

u  Third,  An  Eleventh  Order,  as  well  as  a  Ninth  and  Tenth  Order  of  Class  III— Local 
Diseases — appears  to  be  a  desideratum,  viz.,  for  Diseases  of  the  Connective  Tissue.  It  is  now 
impossible  to  find  a  correct  place  for  tumors  confined  to  this  structure,  and  other  connective 
tissue  affections. 

"Fourth,  Another  order  seems  necessary  in  Class  V. — *  Thanatici'—  for  such  Privations  of 
portions  of  the  body  as  are  not  the  result  of  accident  (Order  1),  or  of  either  of  the  subsequent 
orders— for  such  as  are  the  result  of  surgical  interference.  It  is  a  difficulty  to  know  where  to 
place  'Amputatio?  'Extirpatio  testis?  'Resectio?  &c.— *.  g.,  the  Order  Tychici,  by  its  name, 
should  only  includo  'Fortuitous  lesions?  as  in  the  Seventh  Class  of  Good's  Nosology,  and 
these  surgical  operations  are  manifestly  not  capable  of  being  included  in  any  of  the  other 
orders  of  Class  V.,  when  tfcey  are  performed  for  the  removal  of  diseased  conditions. 

"In  Class  III.,  Order  7,  for  inflammation  of  bone,  appears  the  name  'Ostitis?  and  this 
includes  'Periostitis?  The  latter  is  so  distinct  in  its  nature  from  true  Ostitis,  as  shown  in 
manj  cases,  and  both  OstUie  and  Periostitis,  again,  from  'Endostitis?  or  inflammation  of  the 
medullary  tissue  of  bones— so  frequent  after  gunshot  injuries — that  they  should  not  all  be 
rasluded  in  one  term.  4 Endostitis,'  'Ostitis,'  and  'Periostitis,'  are  names  which  are  all  three 
required." 

Other  deficiencies  mjgfet  still  be  pointed  out 
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THE  NATURE  OF  DISEASES— SPECIAL  PATHOLOGY  AND 
THERAPEUTICS. 

It  is  the  object  of  this  part  to  treat  of  diseases  in  groups  or 
classes,  which  possess  certain  characters  or  types  common  to  the 
diseases  composing  each  group;  to  describe,  Firstly,  The  common 
properties  or  characters  peculiar  to  the  respective  classes  men- 
tioned in  the  previous  part  on  systematic  medicine ;  to  describe 
Secondly,  The  several  orders  into  which  these  classes  of  diseases 
may  be  subdivided ;  and,  Thirdly,  To  describe  in  detail  the  several 
diseases  individually,  their  general  nature  and  causes;  symptoms, 
course,  and  amplications;  diagnosis,  prognosis,  and  treatment. 


CLASS  I. 

ZYMOTIC  DISEASES. 


CHAPTER  I. 

GENERAL  REMARKS  ON  THE  PATHOLOGY  OF  ZYMOTIC  DISEASES. 

This  class  comprises  diseases  which  have  been  observed  to  be 
epidemic,  endemic,  and  contagious,  and  includes  specific  fevers, 
smcM-pox,  plague,  influenza,  cholera,  and  such  other  diseases  as 
possess  the  peculiar  character  in  common  of  suddenly  attacking 


196 


THE    NATURE  OF   DISEASES— SPECIAL  PATHOLOGY. 


great  numbers  of  people,  at  intervals,  in  unfavourable  sank 
conditions.     In  the  language  of  Dr.  Farr,  the    L  diseases  of  I 
class  distinguish  one  country  from  another,— one  year  from  an- 
other; tin  v  have  formed  epochs  in  chronology;  and,  as  Niebuhr 
has  shown,   have  influenced  not  only  the  fall  of  cities,  mid 
Athens  and    Florence,    but   of  empires;    they  decimate   arm 
disable  fleets;  they  take  the   lives  of  criminals  that  justice  has 
not  condemned;  they  redouble  the  dangers  of  crowded  hospii 
they  infest  the  habitations  of  the  poor,  ami  strike  the  artizan  in 
his  strength  down  from  comfort  into  helpless  poverty;  they  carry 
away  the  infant  from  the  mothers  breast,  add  the  old  man  at  the 
end  of  lifej  bat  their  direst  eruption*  are  excessively  fatal  to  3 
in  the   prime  nod    vigour    of  age.      They  are    emphatically 

itW  populares*" 

The   name  Zymotic  (first  suggested  by  Dr.  William   Farr  to 
designate  the  class)   is  not   to   lie    understood   as   implying   the 
hypothesis    that    kbe«6   diseases    are    fermentations,    which 
derivation  of  the  term  would  lend  one  bo  believe.     It  has  bee- 
extensively  used  of  late  a^  applied  to  the  diseases  whose  chai 
tare  as  a  class  big  already  indicated,  and  for  which  some  convent 
term  Is  required     The  .-lass,  then,  to  which  the  term  Zymotic 
has  been  applied  is  intended  tu   comprehend  all  the  print 
diseases  which  have  prevailed  as  epidemics  or  <"$ — all  those 

which  are  due  to  pahtdalor  avwmfil  malaria;  and  those  din 

bific  disease  poioonBj  capable  of  propagation  from  one  hu; 
hi ■  i  ng  to  another,  ai e  1  a  i  n  \  m  wn  ia  i  ble  t  iih  *  i  r  by  d  i  reet  a  i 
indirectly  through  various  channels  of  human  intercourse,  i 
taniinating  drinking-water  or  infecting  the  air,  or  by  animals  in 

ife  of  disease.  The  class  ulso  comprehends  the  disease 
result  from  the  scarcity  and  the  deterioration  of  the  n* 
kino  od,  or  from  the  generation,  propagation, 

of  p  animals.     The  diseases  of  this  class  are  thus  con- 

veniently arranged  into  four  orders  or  groups,  of  which  spec 
fgWTfij  ayphUiSt  %&urvyi  WQfmst  are  the  common  names  fcypiw 
diseases  in  the  respective  groups. 

In  the  greater  number  of  the  diseases  of  this  class  the  hi- 
more  or  less  changed,  and  by  some  is  presumed  to  be  the  primary 
seat  of  diseaaes  which    result  from  specific  poiaona,  of  organic 
origin,  either  derived  from  without  or  generated  within  the  hi 
Xhege   specific  poiaoua  tend  to  produce  in  the  blood   an  e.r 
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ic    decomposing    organic    compounds   which   physiology 
achea  in  aw  always  present  in  the  circulating  current 

The  Physiological  Modes  in  which  Poisons  act  Illustrate  by  Analogy 
the  Zymotic  Diseases. —  IF  tin*  reader  will  nu\\  oonstdeff  the  follow- 
ing statements   as  to   the   modes  in   which   poisons   act   physio- 
ally,  he  will  be  prepared  to  appreciate  the 
Littooa  which,  like  poisons,  induce  diseases  of  ti 
ymotie.     The  actions  of  poisons  are  subject  to  certain  general 
— the  most  important  of  which  iiTQtftr$tt  that  they  have  all 
ivitain    definite  and   specific  actions;    second,  that  they  all   lie 
it  in  the  system  a  certain  but  varying  period  of  time  bet" 
e  actions  are  set  up;  and  third,  that  the  phenomena  resultiui: 
their  action  vary,  in  some  <$  sording  to  the  dose  and 

o  the  receptivity  of  the  patient.     These  laws  are  common  to  all 
gBODS,  but  some  are  peculiar  to  individual  poisons  or  classes  of 
poisons,  and  it  may  he  necessary  to  notice  a  few  of  them. 

The  first  law,  or  Unit  of  the  definite  and  specific  actions  of 
-.  cannot  be  doubted  ;    for  if  it  be  supposed  that  agents 
human  body  do  not  produce  their  effects  according 
i in  definite  law-,  we  can  neither  determine  the  seat  nor  the 
f  any  disease,  nor  direct  nor  judge  of  the  operation  of 
medics,      No  one,  for  instance,  has  seen  castor  oil   produce 
tanus,  or  eolehicum  intoxicate  the  brain,  or  opium  inflame  the 
ptoea.     The  physician  perfectly  well  knows  that  the  first  of  I 

nees  acts  on  the  intestines,  the  second  on  the  ligaments, 
.nd  the  third  on  fahe  nervous  system  generally.    The  action  of 
Uons,  tli  eidcntal,  but  determined   by  certain 

The  action    of   poisons,   though    definite,   is  variously   limited. 

:  i  one  ni  e  mbran  e ,  o  r  on  one  organ , 

ni  of  organs ;  while  other  poisons  extend  their 

two  or  more  membranes  or  organ*,  df  systems  of 

or  even  over  the  whole  animal  frame.     Wc  have  examples 

n  aloes  and  jalap  *fcf  sii  -  that  act  mainly  upon  the  mttOOm 

leni!  ry  cait&L      In  digitalis  we   have  an 

ipsi>  dicine  that  principally  acta  on  the  heart,  greatly 

milling  or   even    stopping    its  action;  while   strychnine   is 

of  ;i  medicine  acting  on  the  parts  supplied  by  the  spinal 
powerful  and   some  times  fatal    tetanic  action  of 
.idimtary  muscle  in  the  body. 
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It  is  seldom,  however,  that  the  action  of  poisons  is  limited  to 
membrane,  or  organ,  or  system  of  organs,    Hie  greater  i 
ber  of  these  noxious  agents  more  nsually  act  on  two  o 
membranes,  or  organs,  or  systems  of  organs,     Elaterium,  for 
stance,  acta  oil  the  raucous  membrane  of  the  intestinal  canal,  and 
on  the  kidneys.    Tobacco  nauseates  the  stomach,  intoxio 
brain,  and    afteets   the  action  of  the  heart      Antimony  has  an 
equally  l-x  tensive  rang©:  it  induces  cutaneous  perspiration*  act* 
cathartically  and  emetically,  and  in  large  doses  appears  to  catiae 
the  lungs.     Alcohol  and  opium  are  examples  of  sub- 
stances acting  still  more  generally,  affecting  not  only  t ! 
secretion  of  every  organ  or  tissue  of  the  body,  but  even  in  some 
instances   altering    their   structure.     Thus   alcohol,  in   its   w. 
limited  action,  has  been  shown  to  cause  structural  disease  of 
liver,  of  the  stomach,  and  of  the  coats  of  the  arteriea     From  the 
circumstance  of  these  substances  acting  not  only  generally,  but 
inducing  local  lesion,  they  resemble  in  their  effects  those  of  many 
morbid  poisons,  as  that  of  typhus  fever,  of  scarlet  fever,  of  small- 
pox, or  of  syphilis 

The  second  important  law  of  poisons  is,  that  they  lie  latent 
in  the  system  for  a  period  of  time  which  varies  in  different 
individuals,  before  they  set  up  their  specific  actions.  Rhubarb, 
for  instance,  produces  no  immediate  result*  but  lies  dormant 
iu  the  system  six  or  eight  hours  before  its  action  is  sensible 
on  the  bowels;  opium,  in  the  usual  dose,  is  generally  tin 
minutes  before  it  subdues  the  brain.  The  convulsions  from 
strychnine  do  not  follow  till  twenty  minutes  after  its  adminis- 
tration; and  perhaps  every  substance,  except  hydrocyanic  acid, 
has  a  greater  or  less  sensible  period  of  latency. 

When  a  medicine  act**  on  more  parts  than  one,  a  considerable 
space  of  time  may  elapse  after  it  has  affected  one  organ  befort* 
it  affects  another :  thus  digitalis  frequently  occasions  em 
before  it  acts  on  the  heart,  and  the  action  of  mercury  on  the 
bowels  is  frequently  sensible  for  many  weeks  before  the  gums 
and  salivary  glands  are  affected  The  doctrine  of  the  lat 
poisons  is  indeed  so  generally  admitted  that  the  actual  period 
has  been  a  point  on  which  the  condemnation  or  acquittal  of  a 
prisoner  tried  for  nnirder  has  turned  in  our  courts  of  justice, 
when  certain  poisons  have  been  supposed  to  have  been  given. 

The  tit  ird  great  law  of  poisons  is,  that  their  effects  are  modified 
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by  the  dose,  the  temperament,  and  the  existing  state  of  the  con- 
stitution, mentally  and  bodily,  of  the  recipient     The  effect  of  the 
dose  in  modifying  the  pathological  phenomena  of  disease  may  be 
exemplified  in  the  actions  of  oxalic  acid  and  of  arsenia     The 
specific  action  of  oxalic  acid  is  to  inflame  the  mucous  membrane 
of  the  stomach ;  but  to  insure  this  effect  the  dose  must  be  limited 
so  that  this  poison  may  lie  in  the  Bystem  many  hours.     On  the 
rrary,  if  the  dose  be  excessive,  and  rapidly  absorbed,  the  poison 
disorders  all  the  functions  of  the  three  great  nervous  centres 
that   life  is  destroyed  in  a  few  minutes.     Arsenic,  likewise,  is  a 
poison  which  inflames  and  ulcerates   the  mucous  membrane  of 
the  .ilimentary  canal,  but  it  requires  some  hours  to  set  up  its 
Specific  actions;  for,  when   the  dose  is  large,  it,  in  like  manner, 
destroys     by  general    irritation,  and    before    traces    of   morbid 
dructure  can  be  appreciated  after  death,     It  foil 
i k  this  law,  that  the  larger  the  dose,  or  the  greater  the  intensity 
of  the  poison,  the  more  rapid  its  action,  and  the  less  the  prob- 
ability of  finding  any  trace  of  specific  lesion  induced  by  it. 

In  studying  the  effects  of  dose  on  the  constitution,  we  find  some 

poisons  are  absorbed  and  are  etniivlafur-,   while  others  are  not 

■rlnvl  into  tin.-  system  \  or  they  are  so  rapidly  removed  that  no 

affect  is  produced.     Thus,  in  persons  predisposed  to 

iis,  a  dose  »o  small  as  to  produce  no  sensible 

t  whatever  will,   if  frequently   repeated,  at  last  destroy  the 

rts  action.     This  cumulative  property  of  poisons,  however,  is 

by  no  means  universal.     There  is  no  instance  of  jalap  or  of  castor 

oil  proving  cumulative;  and  if  a  frequent  repetition  of  either  of 

m  produces  an  increased  effect,  it  is,  perhaps,  in  consequence  of 

nervous  papillse  with  which  they  arc  brought  in  contact  being 

irritated  by  each  application,  and  hence  they  induce 

a   more  violent  result     That   the  habitual  ingestion  of  dec- 

mg  matter  in  the  water  used  as  drink  is  capable  of  inducing 

htions  favourable    to  the  development  of  Zymotic  diseases, 

►ubt     Cogent  instances  of  this  are  to  be  found 

recorded  in  the  bitter  experience  of  epidemics  of  cholera. 

is  a  circumstance  which  greatly  influences  the 

f  poisons,      There  are  a  few  persons — rare  exceptions — 

insensible  to  the  action  of  mercury,  so  that  no  quan- 

eir  gums,  or  increase   the  secretion   of   the 

oda.      There  are  others,  in  like  manner,  the  action 
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of  whose  heart  no  quantity  of  digitalis  will  control.      On 
contrary,  there  are  some   must  Stations — and  these  not  so  rare— 
so    morbidly  susceptible  of   these    remedies   that  it  is  sear 
possible   to  administer   even  a  fractional   dose   of    the* 
without  giving  rise  to  their  specific  effects. 

Besides  natural  temperament,  habit,  which  maybe  termi 
artificial  temperament,  has  a  powerful  influence  in  reconciling  us 
to  particular  classes  of  poisons,  and  of  making  them  even  sou? 
of  enjoyment.    Thus  tobacco,  alcohol,  opium,  ore  all  substa 
which  are  productive,  in  the  first  instance,  to  many  persons,  of 
it  discomfort;  but  by  frequent  repetition  they  cease  to  have 
any  unpleasant  effects,  and  their  stimulus  at  length  be< 
necessary  indulgence.     Still  there  are  many  poisons  to  which  no 
repetition  can  habituate  ua     On  the  contrary,  each    repetition 
only  the  more  debilitates  the  constitution,   and  renders  it  tt 
ptible  of  the  action  of  the  poison, 

A  peculiar  existing  state  of  the  constitution  has  also  a  powerful 
influence  on  the  action  of  poisons;  and  it  would  seem  proved, 
with  some  exceptions,  that  these  agents  act  with  an  intone 
proportioned  to  the  debilitated  state  of  the  patient  There  is 
indeed  no  duty  more  imperative  on  the  physician  than  that  of 
adjusting  the  dose  to  the  strength  of  the  patient;  and  noil 

dotq  common  than  to  forbear  administering  a  medicine  because 
the  patient's  strength  will  not  admit  of  it.  As  a  general  prin- 
ciple, therefore,  medicines  or  poisons  may  be  said  to  act  with  a 
power  proportionate  to  the  debility  of  the  patient 

Still  there  am  states  of  disease  which  render  the  const  it  ut 
nf  Hbe  patient,  though  greatly  debilitated,  insusceptible   to  the 
act i  ran  powe  i 1  ii  1  remod  iea     Thus,  in  typhus  fever,  the 

patient  will  often  bear  a  considerable  quantity  of  vinous  stimuli 
without  being  a  fleeted  by  it.  In  tetanus,  or  hydrophobia*  no 
quantity  of  opium  will   tranquillize   the  symptoms  or  procure 

phiB  mentions  a  singular  instance  of  the  const  itur 
being  arxnad  against  the  action  of  a  poison.  He  states  that  in 
his  day  a  criminal  was  given  up  to  himself  and  other  anaton 
to  be  put  to  death  in  any  manner  they  might  think  proper.  To 
this  man,  therefore,  they  administered  |wo  drachms  of  opium, 
but,  labouring  under  a  quartan  ague,  and  the  fit  just  coming 
on,  the  "Opium  was  hindered  of  its  effect*'  The  man,  therefore, 
having  survived  this  th  d  that  he  might  take  a  similar 
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quantity,  earnestly  entreating,  if  In  :.  that  he  might  be 

pardoned.      The   same  dose  waa  repeated,    but  it   was  in   tin- 
interval  of  the  attacks,  and  the  man  di 

The  experiments  of  Majendie  may  be  referred  to  as  affording 
many  curious  proo&  of  the  state  of  the  constitution  in  aivelcrat- 
0*  retarding  the  action  of  poisons.     He  has  shown  that  if  a 
ti  introduced  into  the  system,  of  such  potency  as  usually 
will  destroy  life  in  two  minutes,  on  bleeding  the  animal  the  m 
ilt  will  follow  in  half  a  minute,  or  in  one-fourth  of  the  to 
and  this   experiment   has  often   been   repeated.      Mnjendie 

Eight  to  Light  the  curio  that  if,  after  having  poisoned  the 

animal*  i  after  the  poison  has  begun  to  act,  we  inject  an 

aqueous  fluid  into  its  veins  in  such  quantity  a*s  to  cause  an  arti- 

!  plethora*  as  long  as  this  artificial  plethora  can  he  maintained, 

action  of  thr  p .  .j bob  is  superseded.     No  sooner,  however,  dors 

from  the  general  effusion  of  fluid  into  cv 
ity  of  the  body,  than  the  poison  acts  in  the  usual  time,  and 
with  even  perhaps  more  than  its  accustomed  severity, 

Mr  H'Mibr  thought  that  no  two  poisons  oould  op-wist  in  1 1  o 
1  system  together,  or  that,  co-existing,  they  could  not  set  up 
actions  at  the  same  time.    This  hypothesis,  however. 
is  unquestionably  erroneous;  for  we  constantly  see  opium  and 
talis,  jalap  and  mercury,  as  web1  as  many  other  combinations 
til   medicines,    producing    their    respective    effbets  in   the   same 
system,  and  at  the  same  time,  by  accelerating  or  retarding  eaoh 
t'h  actions.     There  is  no  truth  better  established  in  medic 
a  that  a  combination  of  salto  and  senna  produces  a  much  more 
I    pleasant   action   than  the  administration  of  either 
irately;  and  opium  is  an  agent  possessing  a  modifying 
rolling  power  over  every  organ  or  tissue,  without  which  it 
.Id  be  impossible,  on  many  occasions,  to  reconcile  item 

bo  the  introduction  of  many  tu  and   essential  ramed 

j  table  of  coexisting  together,  and  of  so 
influencing  the  system  that  they  reciproa  n  retard 

cad  The  co-existence   of  two  or  IB  ific 

already  noticed  at  page  137* 

observable  in  the  actions  of  medicinal  sub- 

i  In*   most  part  precisely  similar  to  those  which 

morbid  poisons,  or  only  differ  in  a  few  minor  points;  for 

their  specific  actions  and  their  periods 
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of  latency,  while  their  phenomena  are  not  less  variable,  altln 
the    conditions  of   their    varied    actions    are    not    yet    clearly 
determined. 

The  Specific  Action  of  Poisons  which  Produce  Zymotic  Diseases  is 
distinctly  proved  by  the  fact  that  we  are  enabled  to  di 
within   certain  limits,   the   course,   symptoms,   and   pathological 
phenomena  which  result  from  the  presence  of  any  given  morbid 
poison.     No  man,  for  instance,  can  confound  the  phenomena 
ttmall-pox  with  those  of  intermittffltf  fevert  or  those  of  i 
tent  fever  with  syphilis,  or  those  of  syphilid  with  cholera:  eai 
thi.se  poisons  has  its  separate  and  peculiar  origin,  course, 
jm<  lit,  and  mode  of  pro] ligation,  and  consequently  their  acti 
so  far  definite  and  specific. 

The  actions  of  morbid  poisons,  like  those  of  medicinal 
stances,  are  variously  limited,  some  affecting  only  one  menibi 
or  organ,  or  system  of  organs.  Thus,  tinea  is  an  example  of  a 
noxious  germ  acting  on  one  tissue  of  the  body,  and  even  then 
partially.  In  some  parts  of  the  world,  for  instance,  in  Switaer- 
land,  in  the  Brazils,  in  the  Andes,  and  some  of  the  North-west 
provinces  of  India,  a  poison  exists,  associated  with  limestone  and 
sometimes  magnesian  geological  formation,  whose  action  is  limited 
to  the  undue  ossification  and  thickening  of  the  base  of  the  cranium, 
tending  to  diminish  the  size  of  the  foramina  for  the  blood- vessel*, 
and  so  leading  to  cretinism,  and  to  growth  of  the  thyroid  gland  in 
goitre  (  Kulliker  and  Reviewer  in  A  and  F.  Med-Ohir 
1861,  p.  43),  Mr.  Ceely,  mentioning  the  fact  that  at  Aylesbury, 
where  goitre  prevails,  the  soil  is  mainly  limestone,  ifcaHy 

states  that  solid  aggregations  of  calcareous  particles  are  also  found 
in  the  thyroid  glaud  The  contagioa  of  wh0opin<j~cQugh  and  the 
virus  oX hydrophobia  affect  all  the  organs  supplied  by  tho  eighth 
piiir,  or  pneumogastric  system.  Instances  of  morbid  poisons 
acting  on  several  membranes,  or  organs,  or  systems  of  organs,  are 
still  more  common,  and  form  the  great  body  of  this  class  of 
diseases.  The  poison  of  measles  for  instance,  expresses  itself  no 
less  on  the  mucous  membrane  of  the  eyes,  nose,  fauces,  and 
perhaps  on  the  mucous  membranes  generally,  than  on  the  skin; 
that  of  scarlatina  not  only  on  the  mucous  membrane  of  the  fan 
and  on  the  skin  and  the  kidneys,  but  also  on  the  serous  mem* 
of  the  joints  and  the  abdomen.  The  paludal  and  the 
nypkUitic  poiaon$  tare  a  still  more  extensive  range,  hardly 
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organ  or  tissue  of  the  body  being  exempt  from  the  destructive 
iges  of  tl  i  r  ■  se  j  N  >i  sons. 

Morbid,  like  other  poisons,  have  their  periods  of  Iatea 

generally  speaking,   a    much  longer  time    elapses   before    their 

actions  come    into    operation   than  with   medicinal  sub- 

stances.     The  virus  of  the  i  tat  ami  small-pox  lies  dormant  from 

been    to   twenty  days    before  it  produces  any  constitutional 

ditttarttottce;  and  a  still  further  period  elapses,  of  three  or  four 

niption  appears  on   the  skin*      ] 
rla&ma  lies    latent   froin    seven  to  tun    days  after 
exposure  to  the  con  that  of  meashs  from  ten  to  iburb 

while  the  poison  o(  paludal  fever  has  been  said  to  lie  dormant  fur 
<. f v euionth,  and  that  of  hydrophobia  for  a  still  lunger  time, 
Tin  of  latency  far  beyond  anything 

that  >hserved  in  the   action  of  medicinal  substan* 

and  BypkitiSi  in  iks  remote  effects  upon  the  organs  and  the  ecu  - 
stftutio  llv\  is  still  more  remarkable. 

When  morbid  poisons  act  on  more  tissues  or  organs  than  one, 

thei]  onetimes  simultaneous*   but  more  commonly 

are  consecutive,  and  frequently  lung  intervals  of  time  eh 

each  successive  attack     Tims,  the  poison  of  typhus  and 

may  aflfect  the  lungs,  the  membranes  of  the  brain, 

and  the  mucous  membrane  of  the  alimentary  canal,  and  ul 

be  attacked  contemporaneously,  but  more  often  eonsecutivi 

>n  the  alimentary  canal,  then  on  the  brain,  and  lastly  on 

reral  days  elapsing  between  each  successive  affection. 

It   occasionally  happens  that   morbid   poisons  which  usually 

i    plurality  of  membranes,  exhaust   themselves   on  one 

or  more  without  affecting  others.     In  scarlatina  $i  the 

ometimes  exhausts   itself  entirely  on  the  skin  without 

affecting  either  the  mucous   or  serous  membranes  of  the  body. 

The  rubeola  sine  catarrh*   is  a  similar  example   of  the  poison 

lusting    itself   on  the   skin,   .  In  intermittent  fever,   whfeo 

■    of  the  poison   is   limited,  and    the    disease    property 

treated,  it  is  Seldom   that  a  lesion  occurs  in  any  organ  or  tissue; 

left  to   run   a  slow  com  kilt  exposure  to  the 

poisoj  <ly  any  organ  or  tissue  would  escape  being  affected 

and  its  function  impaired. 

when  the  morbid  poison  acts  on  many  membranes,, 
order  erf  attack  is  inverted.      In    scarlet  fc-mr  the 
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affection  of  the    skin   may   precede  that  of  the    Uk 
reverse  may  take  place 

It   has    I  "Ti    that    the   period   of  latency   of 

substances  having  passed  over,  the  effects  vary  in  a  con> 
degree,  according  to   the  doee,  temperament,  or  present  b4 
of  the  constitution   of  the  patient,     With   respect  to  the 
of  a  morbid  poison,  we  rarely  possess  any  direct  me 
strength.      The  paludal  poison  of  tropical   climates,  to  wl 

r.i   are   due,    unquestionably   greatly  ex*.* 
intensity  that  of  more  temperate   climates,  and  its-  effects  are 
proportionally  marked*      Thus,  in   the  West    Indies,  the 
remittent   fevers  occur  with   baldly  a  fcraee  of   organic  lesion 
after  death,  so  rapid  is  their  < 'nurse;  in  Holland,  a  paludal  1 
of  L  exists,  but  it  is  followed  by  enlarged  livers  or 

spleens,  or  by  dropsy;   while,  in  this   country,  the  sari 
is    comparatively   uiildt  and,  if   properly   treated,  for    the    most 
part  terminates  without  any  visceral  affect  ion.      With 
to  the  influence  of  temperament  in  modifying  disease 
offers  very  striking  instances.     Different   persons   inin  ulated  or 
poisoned  from  the  same  source  have  suffered  in  everj    <h 
from  this  formidable   malady — from  the  horn1  the  dirivfiM 
eonfiumti  and  the  bloody  small-pox;  while,  in  the  worst  case**, 
children  have  died   in   the  primary  fever,  and  even  before  the 
specific  action  on  the  skin  bad  time  to  be  developed.     It  may. 
therefore,  he  laid  dowB  as  a  general  law,  that  the  more  int 
the  dose  of  the  morbid  poison*  the  more    severe  the  form  and 
rapid   the  course   of  -lisease;   and  that    fewer  traces  of  organic 
alteration  will  be  found  after    death  when  the  [Riisnn  I 
and  abundant  than  when  the  poison,  or  the  disorder  it  produces, 
has  been  of  ■  milder  character   tiftd   the   course   of   the   disease 
more  prolonged.     Th mt  enlarged  livers,  disorganized  spleens,  and 
dropsy,  marked  every  case  that  died  of  the  Walcheren  fever; 
while  in  the  West   btdian  and  African  fevers,  though  resulting 
from  the  same  poison,  scarcely  a  trace  of  disease  was  to  be  found 

The  existing  dttitti  of  the  constitution  also  influences  the  i 
Thus,    perso&S  of  a    good   constitution,   but  ignorant   of    their 

llger,  are  often  seon  to  pass  through   a   mild  form   of  typhus 
fever,  while  the   nurses  and   othera  contaminated   by  tl 
poison,  but   more  alive  to  their   critical  state,  have  sunk  in  n 
short  time,     A   presentiment  of  death    is   a  very  unfavourable 
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circumstance  in  the  progress  of  n  fever,  especially   in 

tropical  climates.     A  soldier  will  sometimes  say  to  the  medical 

i*r?  "You  have  been  veiy  kind  to  me,  air;   but  this  time  1 

shall  not  get  over  it"     There  may  be  no  appearance  of  absolute 

OT  immediate  danger  at  the  time- — yet  the  man  generally  dies 

:  Ranald  Marti x)     Ab  a  general  prinjcip]  it  may 

stated  that  morbid  poisons  act  with  as  intensity  proportioned 

bled  or  depressed  state  of  the  constitution 5  but  tJ 

law  is  not  universal.     Want  of  a  sufficient  amount  of  food    is 

most  powerful  among  the  conditions  which  predispose  or  h 

ring  about  Zymotic  diseases,  and  most  constant  in  operation. 
It  in  a  popular  belief  that   the  lowering  of  all  the  vital  fop 
by  '  y   of  food  constitutes  the  particular  condition  which 

a  starved,  population  so  peculiarly  open  to  the  invasion 
S  but  it  is  also  a  curious  phenomenon  of  M 
v ;it inn   that  a  state    of  general    putrescence   supervene*  during 
life,  as  if  the  want  ut*  materia]  for  the  g  □  of  new  ti 

til-    deportation  of  that  which  has  become 

PENTEK).     The  hardy   mountaineer  m  a   surer  victim, 

whether  lie  visits  the  low  countries  of  the  tropics  or  the  mar- 

M   more  temperate  climate,  than  the  feebler  native  of  th 

wfcriea.    The  immunity  the  latter  enjoys  is  probably  awing 

habit  of  living  in  the  noxious  atmosphere;  for  lot  him 

remove   to  a  more  healthy  climate,  and   then   return   to  those 

of  pestilence,  and  he  will  be  found  as  susceptible  of  the 

nger. 

Peculiar itiee  in  the  action  of  Poisons  which  induce  Zymotic  Diseases, 

— Tic*  principal  points  in  which    the  effect*   of  poisons    which 

indttOO  Zymotic  diseases  Agree   with   those   of  poisons  generally 

t  <1,   it  will   now   be   m  to  shite  those 

h  in  which  they  principally  differ.     Many  medicinal 

have  the  property  of  accumulating  in  the  system,  and 

ith  an  intensity  proportioned,  not  to  the  hist  'lose,  but  to 

the  whole  quantity  that  baa  hern  administered 

Thus  tli"  last  few  minims  of  digitalis  may  stop  the  action  of  the 

heart,  or  the  last  few  grains  of  mercury  salivate  the  patient,  or 

r   minute  dose  of  strychnine  become  fatal     There  is,  how- 

11 -authenticated  fact  which  can  be  sxrenged  under  this 

law  in  the  whole  circle  of  morbid  poisons,  except,  perhaps,  the 

cralativo  and   persistent  pernicious  action  of  paludal  1 
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The  actual  quantity  required  to  establish  disease,  according  to  the 
experiments  of  Dr.  Fordyce,  is  probably  extremely  small  That 
physician,  in  the  hopes  of  mitigating  the  small-pox,  inoculated 
with  virus  greatly  diluted;  and  although  the  disease  waa  not 
always  produced,  yet  when  produced,  it  assumed  every  fo 
character,  and  degree  of  severity  that  small-pox  has  ever 
known  to  assume. 

The  puerperal  female  is  nut  only  highly  susceptible  of  po 
of  the  Zymotic  kind,  but  she  is  proved  to  favour  their  further 
development;    and   forms   of    puerperal   fev  i    capable  of 

generation  by  materim  morfri  of  a  kind  other  than  that  which 

lit   be  considered  peculiar  to  it      It  is  a  well-known    f 
unhappily  nnt  of  rare  occurrence,  that  a  medical  practitioner  or 
a  nurse  from  a  case  of  puerperal  fever  going  to  attend  on  ot 
cases  of  labour,  the  chances  are  that  these  will  be  attacked  with 
the  disease.     Further,  the  practitioner  or  nurse  may  go  to  caar- 
labour  from  attendance  on  a  case  of  scarlatina,  typhus 
or  smalbpox,  and  the  parturient  patients  may  then  the 

victims  of  puerperal  fever      In  the  Vienna  Lying-in  Hospital 
it  is  on  record  that  a  mortality  of  400  to  500  in  an  average 
3,000  deliveries  .  appeared  traceable  to  the  intaodud 

adaveric  matters,  through  the  undeanliness  of  the  att**ndin«; 
students;   these  matters  being  especially  potent  when 
from  the  bodies  of  those  who  have  died  from  the 
of  Zymotic  disease.     Students  of  practical  midwifery  should  f 
in  mind  this  fact     They  ought  not  to  attend  casi 
while   they  are   also   engaged    with    practical   anatomy    in   the 
cling  room. 
Another  peculiar  law  of  morbid  poisons,  and  one  wholly  an- 
known  in  medicinal  substances,  is  the  faculty  which  the  human 
body  possesses  of  generating  to  an  immense  extent  m  of 

the  same  nature  as  that  by  which  the  disease  was  ori 

laced,     A  quantity  of  small-pox  matter  not  so  big  as  a  pins 

I  will  produce  many  thousand  pustules,  each  containing  f 
times  as  much  pestilent  matter  as  was  originally  in 
moreover,  the  blood  and  all  the  secretions  of  the  body  are  equally 

with  the  matter  of  the  pustules.    Tha  miasmata  from 
child  labouring  under  whooping-cough  are  sufficient  to  infect  a 
whole  city. 
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There  is  still  perhaps  a  more  remarkable  law  of  morbid  poisons, 
which  is,  that  many  of  them  possess  the  extraordinary  property 
exhausting  the  constitution  of  all  susceptibility  to  a  second 
tion  of  the  same  poison.      This  is  the  case   with   syphilis, 
latina,  measles,  typhus  fever,  small-pox,  whooping-cough,  and, 
indeed,  with  a  euh-ioYrable  number  of  others.     Still  it  would 
seem  that  a  temporary  protective  influence  is  imparted  by  most 
morbid  poisons,  for  it  is  certain  that  few  persons  sufler  a  second 
tack  of  the  same  specific  epidemic  disease;  and,  consequently, 
follows  that  the  previous  action  of  the  poison  must  for  a  time 
pair  the  susceptibility  of  the  constitution  to  its  attacks.     This 
nt  law  is  of  great  importance  in  social  life;  it  enables 
-  that  have  recovered  to  attend  on  those  that  are  sick,  and 
ows  a  mother  fearlessly  to  nurse  her  child  in  a  dangerous  and 
ntagious  distemper  she  has  herself  passed  through,  if  such  an 
inducement  is  ever  necessary  to  strengthen  the  moral  courage 
mother. 
The  ta WB  of  poisons  are  not  more  important  than  their  modus 
aid  this  part  of  the  subject  has  been  deeply  investi- 
gated by  modem  physiologist^  and  deserves  some  consideration. 
Tbe  great  and  striking  alterations  which  often  take  place  in  the 
bloody  led  from  a  v.  to  period  tn  the  doctrine  of  hizntor- 

alism,  or,  that  a  morbid  state   of  the  fluids  was  the  great  and 
LSe   of    di  '     contrary,   when   anatomy 

u  to  br  cultivated,  and  nones  traced  into  every  organ  and 
it   wai  Bflippofldd  that  disordered  actions  of  these  prime 
te  of  motion,  and  of  tbe  great  phenomena  of  animal    life, 
he  great  causes  of  disease,  the  morbid  state  of  the  tion  Is 
ing    secondary,      Fontana,   attempting    to    prove    this    latter 
found,  to  his  surprise,  on  laying  bare  the  sciatic  nerve 
n  a  great  number  of  rabbits,  that  neither  tbe  venom  of  the 
nor    hydrocyanic    acid,    when    applied    to    it,    produced 
2m    phenomena  of  poisoning,   and    that   no   other   consequence 
d  beyond  what  would  have  been  produced  by  a  similar 
tied  injury.     Having  thus  shown  that  the  phenomena  of 

ult  tWo  the  application  of  the  deleter! 
0  the  trunk  of  the  nerve  or  to  the  solids,  he  determined 
mi  in  whether  they  followed   after  absoqition.  and  d 
itaimnatiOD  of  the  fluids*     He  injected  the  venom 
the  viper,  hydrocyanic  acid,  and  other  poisonous  substances 
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directly  into  the  veins  of  different  animals;  niul  he  found  that 
Although  the  nerves  of  a  part  may  be  steeped  in  thes* 
with  impunity,  yet  no  sooner  did  the  substance  enter  the 
than  the  animal,  after  uttering  a  few  horrible  shrieks,  struggled 

I  almost  instantly  died,  and  thus  demonstrated  a  morbid  state 
of  the  fluids,  as  well  as  the   existence   of  a  tissue  of  extreme 
sensibility,   with  which  the  poison  being  brought  into  cot 
Accounted  for  the  death  of  the  animal      Fontana  pursued 
subject  one  step  further,  and  showed,  if  poisons  act*  SOTf>* 

tion,  that  this  absorption  was  in  many  instances  extremely  rapid 
He  submitted  a  number  of  pigeons  to  be  bitten  in  I  by  a 

viper.      He  then  chopped  the   wounded  limb  off  at 
intervals  after  the  introduction  of  the  venom,  and  found,  as  the 

ilt  of  an  extensive  series  of  experiments  on  several  dozens  of 
pigeons,  that  none  recovered  when  the  poisoned  leg  was  rem 
nt  a  later  period  than  twenty -five  seconds,  though  the  phettOD 
of  poisoning  did  not  occur  till  several  minutes  later, 

The  experiments  of  Fontana  had  shown  (supposing  a  poison 
to    be    introduced   into   the    veins)    that    all    the    \<]  :t  of 

pofeo&ing  were  accounted   for;    but  still    it  might   lie  said   that 
to  prove  the  fact  of  absorptkm  something  was  wanting  in  e 
J*  loonstration.     For  the  further  prosecution  of  this  subjed 
indebted  to  Segalas,  who  showed  that  if  the  arteries  am 
nf  the  mesentery  of  a  dog  be  tied,  a  quick-acting  poison  would 
lie   in   harmless  contact  with  the  corresponding  portion  of  the 
intestine  for  many  hours  *  but  no  sooner  were  these   lig&l 

M.ived  than  poisoning  took  place  in  a  few  minutes,     Majej 
tins  carried  this  proof,  of  the  veins  absorbing,  even  still  fun 
lb*  amputated  the  leg  of  a  dog,  having  first  introduced  a  portion 
i if  quilt  into  the  femoral  artery  and  vein,  in  such  a  manner  that, 
on  dividing  these  vessels,  the  leg  hung  connected  with  the  trunk 

I  v  by  means  of  the  quill,  all  continuity  by  means  of  the  solid* 
l»eing  cut  off     The  poison  was  now  introduced  into  tie 
of  the  paw,  and  in  four  minutes  the  animal  was  under  its  infiuei 

By  these  experiments  it  ifl  believed  that  Fontana,  Segalaa 
and  Majendie  have  completely  demonstrated  the  absorption  of 
poisons  by  the  veins,  and  consequently  of  their  circulating  with 
the  blood;  and  that  no  doubt  may  remain  on  the  subject,  modern 
chemistry  has  demonstrated  the  actual  presence  of  many  medicinal 
substances  either  in  the  blood  itself  or  in  the  secretions  formed 
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from  it.  Tiros,  after  the  free  use  of  soda,  largo  quantities  of 
uneombined  alkali  have  been  found  in  the  si-mm.  Alcohul  lias 
I  Hie n   obtained    by   di ati  1 1  at  h  *n   from    the   blood  ;    v  !  i  ne, 

rhubarb,  t  ho  nitrate  of  potaalt,  and  a  large  number  of  ol 
substances  taken  into  the  stomach  have  been  found  iu  the 
BO,  It  follows,  then,  that  poisons  are  absorbed  and  mingled 
with  the  blood,  and  are  conveyed  directly  to  the  parts  on  which 
they  act,  passing  with  impunity  over  others  for  which  they  haw 
no  affinity. 

The  fact  of  morbid    poisons   in  like  manner  bflU 
and  Bungling  with  the  blood,  has  been  shown  by  many  conti- 

tal  writers;  but  perhaps  the  experiment  made   by  PmlV 
Coleman  is  the  most  satisfactory.     WI  have  produced  the  did 
glanders)  by  first  removing  the  healthy  blood  from  an 
until    the   animal    was    nearly  exhausted,  and  then  transfusing 
from  a  glandered  horse  blood  from  the  carotid    artery  iuto  the 
JQgLilu  vein.    The  glanders  in  the  ass  was  rapid  in  it&prc^i 
violi  hi    is  degree,  and  from  this  animal  I  afterwards  prodo. 
both  g!:i  nd  farcy."     Scarlatina,  measles,  and  syphilis  have 

now  prodnced  l>y  inoculation  from  the    blood  of  pail 

labouring  under  these  disea^ 

Xbt  <  ircumstanee  of  the  presence  of  a  poison  in  the  blood  is 

i  by  Andral  to  produce,   besides  its  toxic  states,  certain 

ns  in  its  physical  condition.    Thus  a  specific  cause  has 

>r  reduce  the  quantity  of  fibrin e  iu  tin- 

bloo,j,  which  he  has  found  in  .some   inftt&ncee   to  he  only  i 

part  in  a  thousand.     Hence  fa  (irbatever  may  be  the  nar 

ia,  the  blood  always  exhibits  the  fol lowing 

whether  it  be  taken  from  a  vein  or  collected  from  the 

rt    and   arteri  r   death, — namely,  that   the   serum   and 

are  iticompletely  separated  the  one  from  the  other,  so  that 

the  onsequeutly  large,  and  often  appears  to  fill  almost 

entirely  the    bleed ing~basin.      Its    edges    are   never  raised,  and 

its    consistence    in    inconsiderable,   so    that    it   is    e  Offttj 

broken  down,  and  reduced  to  a  state  of  ditBuenee  j  in  this  si 

tmons,    and    discolours    the   serum.      It    is   alflO 

writable    for   the  s   of  all   huff,  which   it   rarely   met 

.  in  typhuft,  in  measles,  in  scarlatina,  or  in  Bmall-pux,  nnl 

there  has  been  some  inflammatory  complication  ;  and  even  when 

ice  exist,  as   in  confluent  small-pox,  with  large  collections 

VOU  I.  P 
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of  pus,  the  buff  is  soft,  and  gelatinous,  and,  by  expression  of 
the  serum,  is  easily  reduced  to  a  thin  pellicle.  This  defect  of 
fibrine  he  conceives  to  be  the  cause  of  the  great  tendency  to 
hemorrhage,  and  to  that  stasis  or  congestion  so  remarkabl 
typhus  fever,  scarlatina,  and  other  diseases  dependent  on  morbid 
poisons 

The  facts  and  arguments  winch  have  been  adduced  prove  that 
morbid  poisons  act  in  all  instances  not  capriciously,  but  according 
to  certain  definite  and  specific  laws,  modified  by  the  influence  of 
climate,  temperament,  or  the  magnitude  of  the  dose:  also,  that 
they  mingle  with  the  blood,  with  which  they  continue  in  latent 
combination  a  certain  but  varying  period  of  time ;  and  likewise 
that  many  of  them  are  capable  of  co-existing  together  in  the  same 
system,  A  knowledge  of  these  beta  is  necessary  to  the  proper 
understanding  of  this  class  of  diseases,  and  it  is  hoped  that  by 
their  application  many  of  the  difficulties  which  have  hitherto 
obscured  the  doctrines  of  fever,  of  syphilid,  of  hydrophobia, 
and  of  many  other  diseases  incident  to  this  class  of  morbid 
poisons,    may    be    removed,    and    that    this   portion   of  medical 

nee  may  be  placed  on  a  surer   foundation,  if  not  on  a  j 
manent  bi 

Deaths  from  Zymotic  Diseases, — The  average  annual  rate  per 
of  mortality  in  Great  Britain  for  the  past  seventeen  yeara  is 
represented  by  2245  ;  £«.,  nearly  22  per  1,000,  or  1  in  45  of  the 
population.  This  statement  is  given  as  a  fact  by  which 
student  may  com[>are  the  numerical  statements  which  are  made 
in  estimating  the  fatal  nature  of  individual  diseases,  or  of  dis- 
eases considered  in  classes. 

With  regard  to  diseases  of  the  Zymotic  class,  it  may  be  stated 
generally,  that  from  21  to  26  per  cent  of  the  total  number  of 
deaths  which  take  place  in  Great  Britain  during  a  year  are  due 
to  diseases  of  this  class.  Generally  speaking,  also,  they  may  be 
arranged  in  the  order  of  their  greatest  fatality,  as  follows, 
namely:' — (1.)  Cholera,  typhus,  and  other  tonus  of  continued  fe 
(2)  Scarlatina,  whooping-cough,  measles,  croup,  small-pox,  dysen- 
tery, erysipelas;  (3.)  The  other  diseases  of  this  class  am  less 
fatal ;  and  it,  has  been  observed  that  of  late  years  8inall-j»ox, 
influenza,  and  typhus  fever  are  less  fatal  than  they  used  to  bei 

Under  the  class  of  Zymotic  diseases  the  following  orders  are  to 
be  distinguished  and  described,  namely: — 


THE  SOURCES  OF  THE   MIASMATIC    i 


211 


Ouder  1.  Miasmatic  Diseases — Miasma 
Order  2.  Enthetic  Diseases — Enihstici. 
Order  3.  Dietic  Diseases — IHetAok 
Order  4.  Parasitic  Diseases— Parasite 


CHAPTER  II. 

I'ATHoLQGY  OF  THE   MIASMATIC   OUDER  OF  ZYMOTIC   DISEASES. 

The  disease  to  be  described  under  this  order  acknowledge  at 

t  three  sources  or  modes  of  origin ;  while  they  are  all  mainly 

propagated,  disseminated,  communicated,  or  diffused  through  the 

of  contaminated  persons,  foodT  water,  or  other  agents,  or 

through  infected  air.     The  poisons,  miasms,  gases,  germs,  active 

principles,  or  morbific  agents  may  be  arranged  under  three  cla> 

namely,—  1st.    Paludal   malarious  poison;    2d,   Animal    malaria 

on;  3d.  Specific  disease  poisons.     The  diseases  they  engender 

are  attended  by  a  febrile  state  which  may  assume  various  forms 

Paludal  Malarious  Poison, — This  poison  arises  from  marshy  land 
in  particular  conditions,  such  as  decomposition,  under  the  influ- 
aoisture,  and  of  heat  above  60°  Fahr  If  the  land 
dry  or  perfectly  flooded  the  poison  is  not  generated. 
It  is  a  material  poison.  It  may  be  wafted  along  with  the  wind, 
and  so  induce  fever  at  a  distance  from  the  place  where  the  poison 
i*  generated.  It  may  also  be  intercepted  by  a  belt  of  trees*  It 
appear*  to  be  most  intense  near  the  surface  of  the  ground.  The 
diaeasea  usually  attributed  to  this  endemic  source,  and  which 
W€i  •  ly  so  destructive,  have  almost  disappeared  from  this 

country.  The  reason  of  this  may  fairly  be  ascribed  to  the 
improved  drainage  both  of  the  town-  awl  of  the  agricultural 
district*.  The  fact  may  be  proved,  did  apace  permit;  and  the 
practical  inference  leads  one  to  hope  for  still  more  immunity  from 
diseases  arising    from    this  source,   if    the   "proper  authoriti 

i  this  direction.     "Within   the  last  half- 
■  l-draining   and    town-sewering    have    ripened    into 
From    rude   beginnings    insignificant   in   extent,  and 


212 


THE   NATURE   OF  DISEASES— SPECIAL  PATHOLOGY. 


often  injurious  in  their  effects  in  the  first  instance,  they  have 
become  of  the  first  importance,  Land  has,  in  many  instances, 
doubled  in  value;  and  town-sewering,  with  other  so*  dila- 

tions, have  not  unfrequently  prolonged  human  life  from  tiv> 
fifty  per  cent,  as  compared   with  previous  rates  in  th 
district."     u Agues  (and  malarious  cachexbe)  are  reduced 
1S40  an  annual  mortality  in  English  towns  of  44  in  1,000  litis 
been  reduced  to  27;  an  annual  mortality  of  30  has  been  redi. 
to  20,  and  even  as  low  as  15;   and  human  life  has  now  m 
value  in  England  than  in   any  other  country  in   the  world — a 
result  entirely  due  to  Letter  sanitary  arrangements"  (Rawlinson, 
nal  of  Society  of  Arte,  March  21,  1862,  vol  x.t  p.  276). 

The   time,   indeed,   appears  to   have    arrived    when    accurate 
sanitary  statistics  should  not  only  be  kept  for  all  branehe- 
the   public  service,   but  also   by  all  corporations,  municipals 
board*  of  cpiuinissioners,  and  parish  vestries,  for  the  population 
within  their  respective  jurisdictions     Such  statistics  should 
published  at  least  oi  as  the  natural  history  td  tbi 

population  {S&miarjf  Stati^icsi  />.  TnternaiionoU  Stat 
s&    London,  1800,    Second  Section). 

Animal  Malaria  Poisons  or  Effluvia. — Animal  effluvia  arise  from 
the  decomposition  of  the  exhalations,  excrements,  or  excretions  of 
individuals  (whether  of  mankind  or  of  the  brute  c  of 

filthy  habits,  or  when  crowded  in  confined  space*.     Such  poisons 
appear  to  be  met*  limited  in  the  causation  of  disease  than  the 
paludal  poisons  just  noticed     They  are  developed  in  situate 
where  numbers  are  crowded    together,  as  in  prisons,  hospil 
besieged  towns,  camps,  ships,  and  such -like  places.      White  i 
known  to  be  favourable  to  their  development  and  deleterious 
influences.    They  are  sedative  or  depressing  in  their  actions,  a 
while  they  lower  the  energies  of  the  nervous  system,  they  ten* 
oorrupt  or  poison  the  blood,  surcharging  it  with   decomposing 
0 Ijp  otic  compou  n ds. 

Ephemeral  febrile  states  are  produced,  and  such  conditions  of 
ill-health  are  thereby  established,  so  that  a  certain  proclivity  to 
the  specific  communicable  diseases  seems  to  be  entailed.  Condi* 
tions  of  the  constitutions  are  brought  about  by  which  a  certain 
receptivity  or  disposition  of  the  blood  is  produced,  rendering 
it  more  liable  to  undergo  those  changes  which  it  undoubtedly 
Undergoes  during  the  jirogress  of  the  specific  diseases  about  t» 
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be  noticed,  Tims  we  have  a  predisposition  to  certain  diseases 
brought  ftboul,  and  especially  to  such  specific  febrile  affections  as 
djf$mfoff$  cholera,  and  the  like.  Dr.  Carpenter 
(than  whom  we  have  not  a  better  physiological  authority).  In  an 
interesting  paper  on  the  "Predisposing  Causes  of  Epidemics/' 
shows  that  the  conditions  which  tend  to  bring  about  the  specific 
miasmatic  diseases  of  the  Zymotic  class  are  referable  to  three 
goriea :—(!-)  Conditions  which  may  introduce  into  the  system 
decomposing  matter  that  has  lie  en  generated  in  some  external 
source,     (8  )   Conditions  which  occasion  an  increased  production 

lecom posing  matter   in   the   system    itself.      (3.)  Condi  li 
which  obstruct  the  elimination  of  the  decomposing  matter  nor- 
mally or  excessively  generated  within  the  system,  or  abnormally 
introduced  into  it  from  without. 

decomposing  matters  generated  in  external  sources  may  be 

enumerated  as  putrescent  food,  water  contaminated  by  sewerage 

or  other  decomposing  organic  substances,  and  air  charged  with 

miasmatic  emanations.     The  constant  breathing  of  such  putresi 

effluvia   may,   by   communicating  a  putrescent  tendency  to  the 

blood,  render  it  more  prone  to  the  changes   by  which  specific 

poisons  are   multiplied.     Ill-health   and  consequent  receptivity 

for  any  specihe  disease  poison  are  developed  by  the  degeneration 

the  tissues  within   the  body,  such  as  occur  in  the  puerperal 

fter  severe  injuries,   and  as  a  consequence   of  excessive 

muscular  exertion ;  and  also  by  an  insufficient  supply  of  air,  a 

high  external  temperature,  and  the  ingestion  of  alcoholic  drinks. 

1 1  and  all  of  these  *  anscs  tend  to  induce  morbid  conditions  of 

the  blood,  a  tendency  to  putrescence,  and  a  condition  of  ill-health 

of  tie-  body, 

Specific  Disease  FoiHona. — The    matter    by   which    the   ape 

t  ic  diseases  are  communicated  and  propagated  is  solely 

m  the  body  of  the  similarly  diseased  human  or  animal 

being;    for  there,  during   the  course  of  the  specific  disease,  is 

ml   in  which  the  specific  poison    is  bred,  to  multiply  and 

propagate   its  kind.     It  is  not    yet  clearly  established    how  far 

the  bodies  of  animals   may  not  be  a  soil  for  the  propagation  of 

is-  s  communicable  to  man,     (See  the  Sections  on  "Small- pox," 

dfeeuee  of  the  lower  animals  are  not  sufficiently  studied 
as       The  discuses  of  plants  are  almost  entirely  neglected. 
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Yet  it  is  clear  that  until  all  these  have  been  studied,  and 
steps  taken  to  generalize  them,  every  conclusion  in    pathi 
urding  the  nature  of  the  propagation    and  disseminata  • 
specific  miasmatic,  and  even  of  parasitic,  dietic,   and  entfo 
diseases  must  be  the  result  of  a  limited  experience  from  n  limited 
Held  of  observation.     How  do  we  know  that  the  blights  of  plants, 
or  the  causes  of  them,  are  not  communicable  to  animals  and  to 
man  ?     We  know  how  intimately  related  the  diseases  of  man  an  J 
animals  are  with  famines  ami  unwholesome  food;  and  of  famines 
with  the  diseases  of  vegetable  and  animal  life,  m  much  as  with 
the  destruction  and  loss  of  food. 

Df.   Carter,  of  Bombay,  lias  shown  that  there  is  in  India  a 
very  singular,  and  although  strictly  endemic  disease,  y< 
prevalent  one,  which  occurs  in  the  hands  and  feet,  especial  h 
latter,  and  which  it   is  probable    is  really  of  the  nature  of   a 
*  blight/1  in  so  far  as  it  is  owing  to  the  implantation  in  the  tissues 
of  "  sporules  or  germs,"  which  in  the  progress  of  develop] 

unit  irremediable  ravages  on  the  affected  parts,  leading  ulti* 
mately  to  entire  disorganization  of  the  tissues.  It  is  known  as 
the  "fungus  disease  of  India,"  originally  described  hy  Dr.  Carhr 
in   the   Tr<  rt8  of  the  Medical  and  Physical  S<* 

Bombay  t    No,    6,    new   series   for    I860.     (See   the    account 
**  Parasitic  Diseases"  at  the  end  of  this  volume.) 

On  the  relations  between  the  diseases  of  man  and  animals,  and 
especially   in   connection  with  food,  the   reader  is   referred   I 

ies  of  papers  by  the  author,  in  the  Medical  Time* 
for  r- 

Dr.  William  Budd,  of  Bristol,  has  also  recently  directed  . 
tion  to  the  occurrence  of  malignant  pustule  in  E<  in  a 

paper  read  at  the  great  meeting  of  the  British  Medical  Association 
in  London,  in  August,  18G2,     He  has  shown  that  the  disease  has 
not  been  so  uncommon  in  England  as  had  been  supposed — that 
it  is  common  and  veiy  fatal  to  oxen  and  sheep  in  this  country — 
that  in  man  and  iu  sheep  the    disease  is  identical — that  it   is 
communicable  to  man  by  direct  inoculation,  and  also  b* 
the  flesh  of  the  animals  affected — that  it  may  be  conveyed 
disseminated  by  the  bites  of  insects,  such  as  gnat*— and  thai 
disease  may  be  re-communicated  from  man  to  animals  {B 
J<  Wi  fud,  January  24,  18(13), 

There  are  some  peculiar  and  characteristic  (  especially 
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pertaining  to  the  specific  diseases  of  the  Miasmatic  order  which 
require  special  notice  as  introductory  to  l  description  of  the  in- 
dividual diseases; — First,  They  suddenly  opriflig  up  vn  a  locality 
— wufer  unfavoured  oood,  Ti- 

itervak)  **o  w  itate  or 

troy  gr&U  numbers  of  people*     These  two  marked  and  strik- 
ing battues  ^lv  technically  described  as  being  due  respectively  to 

Untie  and  Jlpidemio  influences,  the  nature  of  which  will  he 
considered  in  the  following  chapter  * 


CHAPTER   III. 

NVMI.K   OK   ENDEMIC,   EPIDEMIC,  AND   PANDEMIC 
INFH  t;\ 


Endemic  Influences    result   from    those    conditions    or   agencies 
peculiar  to  a  locality  which  favour    the  development  uf  various 
08,  and  nc\y  thus  account  for  their  sudden  origin. 
Such  diseases  are  then  said  to  be  These  endemic  indu- 

es, for  the  most  part,are  exerted  by  the  geological  properties 
I  district,  and  are  traceable  to  the  constitution  and  state  of  the 
soil,  water,  and  air;    to  elevation   above   the  level   of  the   sea, 
rivers t  or  stagnant  water,  woods,  and  vegetation, 
variations  of  temperature,  prevalent  winds;    in  connection  with 
avocations,  modes  of  life,  quality  of  food  and  quantity,  as  modi- 
fied by  moral  agemi* *,  BCch  as  indolence  or  activity;  privation 
and  comforts,  tilth  or  cleanliness  of  people;  together  with  their 
habits  of  life  and  employment,  ignorance  or  mental  culture;  and 
lastly,  their  social,  moral,  religious,  and  political  conditions.     It 
Im'   shortly  in  illustration ,  that  endemic    influences 

mainly  active  through  the  following  conditions,  namely: 
— lat    That    the    specific   poisons   by   which    the   communicable 

ltfpnty  tiujwctar-ffeiiera!  Dr,  Lawsoa  haA  ?eceatly  callud  the  i&teiitfoa  «f  the 
[<rr>fc**ioti  to  what  bti  <  uusulen   to   be  a*ritttttion*    of  infaeOoai  over  the  wlmle 
iljMcast!-4,      To  such   influenties   he  gives  the  nam- 

fitniiary,  and  M  rU  qfthe  A  rmy  .!/•  dieat  Department  fhff  12*01}. 
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diseases,  such  as  small-pox  or  typhoid  fever,  propagate  their  kimi 
are  never  totally  in    abeyance,     2d.   The  specihV  roiimnmieable 
diseases  are  constantly  extant  somewhere,  and  only  nudes  con- 
ditions  favourable   to   their    dissemination    do    they   spread  or 
become  epidemic.      Although   their  gerrasp  specific  gases,  n 
principles,  or  media   of  propagation   and  development   may  He 
dormant  or  latent  for  a  linn-,  it  is  not  to  bo  inferred  thai  they 
have  ceased  to  exist     84  The  history  of  all  the  specific  com- 
municable diseases  demonstrates  the  same  alternations  of  slumber 
and  activity;  of  wide-spread  prevalence  in  one  place,  while  neigh- 
bouring placed  may  remain  free;  and  finally,  the  aame  bu 
invasion  of  neighbouring  places,  such  that  the  prevailing  disease 
to  prevail  in  the  new  locality  after  it  has  already  died 
out  in  the  okh     4th.  One  element  remains  constant  in  the  hi 
of  endemic  influence,  and  that  is  tfu  specific  ntorhid  p  liieh 

is  the  origin  of  each  case.     It  is  susceptible  of  transmission  from 
place  to  place,  gathering  strength  as  it  proceeds,  again  to  die  out 
or  become  dormant,  so  that  its  track  is  with  difficulty  followed 
or  traced   out     5th,   In   large  cities   such  specific   poisons 
always  more  or  less  active,  and   their  diseases  always   | 
hut  in  the  country  districts  they  only  now  and  then  occur*     The 
oogurrance  of  long  intervals  of  rural  exemption  is  not  tract; 
to   any  feebleness  of  the  poison  to   act ;    for  when    the   disease 
does  become  developed  in  these  places,  the  ratio  of  persons  or  of 
animals   attacked    is   incomparably  greater  than  is  ever  seen  in 
Cities  under    like   circumstances  (see    Professor  Aclands  account 
of  the  fever   in  Great  Horwood   in    1857-58 ;  and  Dr   William 
Budd,   of  Clifton,   regarding   fever   at   North  Tawton ;   and  hi** 
mod    instructive   little  book    On   the  Propagation  of   Typfi 
Fny.r],     (ith.  In  large  towns  the  sewers  are  constantly  charged 
with  the  materia  m&rhi  of  specific   diseases  always  abounding 
in  t  In  small  villages,  and  other  places  where  no 

it,  the  air  only  may  be  infected,  or  the  water  contaminated* 
by    the    direct    or    indirect    importation    of   cases    of    sp* 

or    their   equivalents— the    poison    itself — so    that    the 

itiic   impurities,  the   dung-heaps,    the   open    soil    which    sur- 
rounds the   dwellings  of  the  patients,  the   cess-pools,  and   the 
privies    common    to    several    houses,    gradually    but    eventually 
become   impregnated    with   the    specific    poison   of   the   (lift 
Thus  tlh'  atmosphere  of  the  village    may  becoui  lparably 
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more  virulent  than   the  atmosphere  of  the  sick -chamber  itself. 

Hence   the  rapid    epidemic   spread  of    the   miasmatic    diseases 

in  the  limited  space  of  rural  village  svhicli  giro  rise  to 

the  popular  error,  that  such    diseases  arc   invariably  contagious* 

in   country    places,   and    only   rarely    so,   or    by    ea  in 

cities  or   large  towns.     7th,  All   these  specific  diseases  multiply 

:r  kind  after  similar  modes  of  propagation.     8th.  All  of  them 

establish  a  constant  series  of  morbid  changes  and   lesions,  and 

always  issue  in  the  reproduction  of  its.  own  specific  germ,  miasm, 

^  L-,  morbid  poison,  or  active  principle  by  which  it  propagates  its 

kind.    Thus  small-pox  propagates  small-pox;  measles  multiplies 

les;    scarlatina   reproduces  scarlatina;    typhoid  fever  breeds 

typhoid  fever;  typhus,  typhus;  and  so  on.     In  the  terse  language 

of  Dr.  William  Budd, — "  What  small-pox  and  measles  were  in  the 

Arab  in  the  days  of  Rhazes,  they  still  are  in  the  London  Cockney 

of  our  own  time-     What  they  are  in  the  London  Cockney,  they 

are  in  the  wild  Indian  of  the  North  American  prairie,  and  in  the 

ni  of  the  Gold  Coast.     To  all  the  other  specific  communicable 

ises,  as  far  as  our  records  go,  the  same  remark  applies.     In 

I  the  most  diverse,  under  climates  the  most  various,  age  after 

through  endless  generations  of  man,  these  diseases  pass  down 

i  the  human  body  (sometimes  through  animals—^  g.f  ovine 

perpetuating  their  own  kind,  and  each  maintaining 

its  separate  identity  by  marks  an  specific  as  those  which  distin- 

-h  the  as})  from  the  adder  or  the  hemlock  from  the  pcrpj 

to  being  the  case,  it  is  difficult  to  conceive  (as  Drs.  Watson  and 

William  Budd   moat  justly  dbGsrro),  im  that  di  f  whose  ptth 

ike  history  can  ever  be  gemraiol  in  *.unj  CthtV 

these  miasmatic  diseases  also  are  peculiar  to  man; 

uinmls  nn  their  part  are  infested  by  a  whole  brood  of  euio- 

-es,  no  less  specific  in  their  kind,  each   disti 

and  most  of  them,  although  some  may  be  com? 

municable  to  man,  are   incapable  of  multiplying  in  the  human 

body.     ( l&ttle  appear  to  be  subject  to  a  variety  erf  malignant  and 

a  from  which  man  is  altogether  exempt.     Wh 

onditionSj  or  a  predisposition  (the   nature  of 

which  is  unknown),  exists  in  individuals,  which  appear  essential 

to  ti  topment  of  the  specific  poisons  and  the  establishment 

;ind  immunity  against  a  repetition  of  the  die* 
i»  generally  1  by  one  attack  of  the  same  disease- — an  im- 
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tnunity  which  has  been  proved  by  experiment  on  an  enormous 
ta  with  regard   to  small-pox;   and  with  regard   to   the  other 
diseases  of  this  kind,  the  belief  in  such  immunity  is  deduced  f 
extensive  observation.     But  the  immunity  acquired  by  one  attack 
itiy  of  these  diseases  is  of  no  avail  against  the  rest     Meadet, 
for  example,  renders  the  body  proof  against  measles,  but  leave**  U 
aa  open  to  small -pox  as  before,  and  bo  on  of  the  rest      10th, 
With  regard  to  fermentation,  putresceney,  or  decomposition,  there 
is  some  reason  to  believe  (as  shown  in  the  previous  ehapter)  that 
it   may  quicken  the  activity   or    facilitate    the 
specific  morbid  poison,  in  the  way  of  a  predisposing  cause.     l>i\ 
Budd,  however,  believes  that  this  effect  has  been  much  overrate  I, 
notwithstanding  the  observations  of  Dr.  Carpenter  referred  b 
the   preceding  pages.     Nevertheless,   there  is  no  small   inn 
of  circumstantial    evidence  tending   to  show  that   endemic  c 
ditions  may  be  thus  far  favourable  to  the  propagation  of  ep 
diseases,  even  to  the  extent  of  epidemic*,  in  consequence  of 
predisposing  agency  of  putrescent  emanations;  and  on  the  other 
hand,  both  endemic  and    epidemic  influences   are  often   held  in 
abeyance  by  the  tendency  to  decay,  decomposition,  and  destruc- 
tion  of   the   specific  germs,    miasms,   gases,   or  disease    poisons 
themselves.     They  are  stamped  with  the  tendency  to  change  and 
to  perish.      Like  ajl    organic   substances  which  propagate  from 
minute  or  invisible  beginnings,  myriads  perish   for  one  that  is 
fruitful      This   is   especially    demonstrable    in    respect    of    the 
Parasitic  diseases,  whose  germs  would  overrun  the  world  if  t 
all  came  to  maturity;  but  the  extinction  or  the  dispi 
specific  poisons  is  abundantly  provided  for  through  the  operation 
of  many  natural  causes;  and  by  imitating'  some  of  these  op 
tions  of  Nature  we  may  lie  able  eventually  to  exterminate 
at  all   events,  greatly  to   modify  the   severity  and   reduce 
mortality  from  many  of  these  diseases, 

The  belief  in  the  spontaneous  endemic  origin  of  the  spreinV 
miisoiatic  diseases  rests  on  evidence  entirely  negative — namely, 
the  fact  that  cases  do  spring  up  in  which  it  is  impossible  to  (race 
the  disease  back  to  a  personal  source  of  specific  propagation  and 
dissemination — on  event  which  is  inherent  in  the  very  nature  of 
these  diseases.  For  the  active  principle  of  the  poison 
although  the  matter  that  is  known  to  contain  it  may  be 
of  isolation  and  inoculation,  as  in  small-pox  j  yet  the  existem 


QUESTION    OF  TUB  SPONTANEOUS  ORIGIN   OF  DISEASES.      210 


the  specific  disease  poison  is  known  to  us  by  inference  only, 
a io,  we  know  that  ample  provision  is  made  and  wsya  are  open 
for  the  dissemination  of  the  active  agent  of  propagation  in  a 
thousand  unseen  modes,  so  that  it  is  obvious  that  the  precise 
ice  of  infection  and  its  track  must  often  baffle  the  wisdom  of 
man  to  dl-c-ver  or  trace  out 

Casea  thus  constantly  arise  which  appear  to  give  countenance 
to  the  belief  that  the  disease  has  had  a  spontaneous  origin — 
sporadic,  as  it  is  termed.  Numerous  cases  of  small-pox  occur 
which  can  never  be  traced  to  their  source,  or  to  communication 
with  persons  similarly  diseased  ;  yet  the  history  of  small -pox  is 
inst  the  notion  of  its Spontfrft eoitt  origin;  and  if  of 
aniauVpoXj  so  for  all  the  other  Specific  Zymotic  diseases  of  the 
same  nature.    Dr,  Watson  has  well  observed  that  n  the  mall-pox 

i  except  from  contagion.     It  ivas  quite  unkt> 

Euro j v  till  the  beginning  of  the  eighth  miliary.     No  mention  of 

such  malady  is  to  be  found  in  the  Greek  or  Roman  authors 

of  antiquity.     Now,  whatever  may  have  been  the  deficiencies  of 

the  ancient  physicians,  they  were  excellent  observers  and  capital 

rs  of  disease  ;  and  it  is  impossible  that  a  disease  so  diffusive, 

irked    by  characters  so  definite  an<J  conspicuous,  should 

have  escaped  their  notice,  or  have  been  obscurely  portrayed  (if 

•  \vn)  in  their  writings.     On  the  other  hand,  Mr.  Moore,  IB  his 

learned  and  interesting  History  of  Small-Pox,  has  shown  that  it 

prevailed  in  China  and  Hindostan  from  a  very  early  period — even 

more  than  a  thousand  years  before  the  time  of  our  Saviour.     That 

it  did  not  sooner   extend  westward   into  Persia,  and  thence  into 

f  be  attributed  partly  to  the  horror  which  the  disease 

inspired,   and   the  attempts  that   were  subsequently 

inadc  to  cheek  its  progress,  by  prohibiting  all  communication  with 

nek,  partly  to  the  limited  intercourse  which  then  took  place 

rig  the  eastern  nations*  but  principally  to  the  peculiar  situation 

bi  region*  through  which  the  infection  was  diffused,  separated 

a*  tlify  arc  from  the  rest  of  the  world  by  immense  deserts  and  by 

;\n  "   (Watson,   Lectures  oil   the   Ptaetitt   qf  Physic,   3d 

ii.,  p.  709).     w  If  anything  were  wanting,1*  writes  Dr. 

how  what  Li  the  true  inferem  Irawn  from  these 

it  would  be  found  in  the  fact  that,  once  imported  into 

Weti,  it  with  the   most  fearful   rapidity  and  havoc;  and 

almost  all  men  b  the  disorder,!; 
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portions  of  the  world  have  remained  for  centuries  exempt  from  it, 
until  at    length    it  was  imported,  and    that    then   it    infalli 
diffused  and  established   itself  in  those  parte.     In  this  country 
the  (endemic)  conditions  for  the  spread  of  the  disease  existed 
in  the  most  intense  degree,  aw  was  shown  by  the  event  \\ 

BBS    was   onee   introduced,      The    long    lapse  of  a^es  dir 
which  wo  remained  entirely  free  from  small-pox  showed,  « 
<vpml  clearness,  that*  until  this  introduction  occurred,  all  th»<  i 
ditions  favourable  to  the  development  of  small-pox  were  power 
to  cause  a  single  case.     The  spectacle  witnessed  in  Europe  wan 
repeated  over  again  in  the  Western  World  in  a  still  more  strik 
way.     Gur   knowledge  of  the  events  here  is  precise  and  sure. 
There  was  no  small-pox  in  the  New  World  before  its  discovery 
by  Columbus,  in  1492.     In   1517  the  cliseas  ported  into 

8t  Domingo.     Three  years  later,  in  one  of  the  Spanish 
tions  From  Cuba  to  Mexico,  a  Negro  covered  with  the  \ 
of  small-pox  was  landed  on  the  Mexican  coast.     Fn  the 

rlisease  spread    with   such  desolation   that  within   a  veiy  short 
time  (according  to  Robertson)  three  millions  and  a  half  of  people 
were  destroyed  by  it  in  that  kingdom  alone."     "Again,  small-pox 
was   introduced   into   Iceland    in    1707,  when  sixteen   thousand 
none  were  carried  off  by  its  ravages- — more  than  a  fourth  pjirt 
of  the  whole  population  of  the  island.     It  reached  Greenland  still 
biter,  appearing  there  for  the  first  time  in  1733,  and  spreading 
fatally  as  almost  to  depopulate  the  island,"  (Butld,  L  c,  p,  35 1  ti 
seq.)     No  common  conditions  of  human  life  gave  rise   to  such 
phenomena.     Pmpagation  from  the  actual  poison  of  a  pre-exist- 
ing  ease   was  the   one  necessary  and  all-sufficient  condition   for 
these  endemic  outbreaks  and  their  epidemic  prevalence, 
precise   mode   in  which  the  miasmatic  diseases,  with  their  sr* 
poisons,   first  came  into  existence    is  beyond    our  ten — hidden 
from  us  as  yet  by  a  vail,  and  remaining  an  inscrutable,  at   I 
an  un penetrated,  mystery.     But  everything  tends  to  show  that 
Once  rivaled,  they  all  propagate  only  in  one  way— namely,  by 
continuous  succession* 

Defective  ventilation,  inasmuch  as  it  is  always  injurious  to 
heiilth,  always  aggravates  disease,  and  so  promotes  the  endemic 
influence.  With  regard  to  any  influence  it  may  have  on  the 
development  and  spread  of  communicable  disease,  it  may  be 
noticed  that  it  does  not  equally  help  all  communicable  diseases  to 
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develop  themselves  and  to  spread.  Commonly  it  seems  to  operate 
in  proportion  as  the  specific  miasmatic  disease  is  one  which 
imparts  specific  poison  properties  to  the  general  exhalations  of 
the  sick.  The  significance  of  defective  ventilation  is  not  likely, 
therefore,  to  be  quite  the  same  where  typhoid  fever,  cholera,  or 
dysentery  are  the  prevailing  diseases,  as  where  the  disease  is 
typhus  fever,  scarlatina,  small-pox,  or  diphtheria.  In  the  cases 
of  typhoid  fever,  cholera,  and  dysentery,  any  defect  of  ventilation 
would  become  more  and  more  important  in  proportion  as  the 
bowel  discharges  of  the  sick  were  not  promptly  removed  from 
within  doors,  or  as,  from  other  causes,  there  were  faecal  effluvia 
or  excrements  suffered  to  remain  in  the  dwelling  (Simon,  Third 
Report  of  the  Medical  Officer  of  the  Privy  Council,  1860,  p.  10). 

Epidemic  Influence. — The  second  characteristic  feature  peculiar 
to  some  of  the  miasmatic  order  of  Zymotic  diseases  is,  that  they 
sometimes  spread  rapidly,  so  as  to  incapacitate  and  destroy  great 
numbers  of  the  people.  The  disease  is  then  said  to  be  epidemic 
(ori,  upon  ;  and  Si?poc,  the  people).  No  subject  has  afforded 
greater  scope  for  speculation  than  the  origin,  cause,  and  progress 
of  epidemics.  It  is  in  vain  to  speculate  upon  the  subject ;  and,  in 
the  words  of  Dr.  Wood,  of  Pennsylvania,  "  all  we  can  say,  with 
certainty,  regarding  epidemics,  is,  that  there  must  be  some  dis- 
tempered condition  of  the  circumstances  around  us — some  secret 
power  that  is  operating  injuriously  upon  our  system — and  to  this 
we  give  the  name  of  epidemic  influence  or  constitution"  and 
which  is  believed  to  predispose  towards  the  receptivity  of  specific 
disease  poisons.  The  observations  of  Mr.  Simon  lead  to  the  belief 
that  the  prevalence  of  external  conditions,  tending  in  certain 
localities  to  determine  a  specific  decomposition  of  excrement, 
communicable  to  other  organic  substances  and  infecting  the  air, 
is  an  essential  element  in  an  epidemic  period. 

The  most  recent  speculation  regards  the  discovery  of  a  peculiar 
atmospheric  condition,  ascribed  to  a  principle  called  ozone,  or 
oemazone  (o&iw,  stiuk,  or  6<rfifjf  smell),  of  which,  as  yet,  we 
know  nothing  definite,  although  many  subtle  instruments  and 
apparatus  are  in  use  to  detect  and  measure  the  amount  of  this 
principle  in  the  air. 

A  careful  study  of  the  effects  of  the  epidemic  influence  appears 
to  warrant  the  enunciation  of  certain  laws  which  seem  to  regulate 
its  operations.    These  laws  may  be  thus  condensed : — 
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Laws  of  Epidemic  Influence. — (1.)  This  influence  frequently  pre- 
disposes to    diseases,  apparently  independently    of   any   other 
known  cause,  as  in  the  case  of  influenza  and  cholera.     It  makes 
itself  manifest  by  appearing  to  give  increased  energy  to  mum 
which  produce  particular  diseases ;  so  that  smalUpox,  scarlat  | 
typhus,   and   the   like,  sometimes    rage  with   great   violence 
epidemics.     It  also  appears  to  predispose  to  new  and  onotnal 
forms  of  disease,  as  witnessed  in  the  furunculoid  epidemic  wli 
recently  prevailed  both  in  Europe  and  America,  from  1849  till 
1852,      (2.)  Sometimes  the  epidemic  influence  manifests  it 
by  a  certain  type  or  direction  which   existing  diseases  appear 
to  take.      Thus,  at  one  period  diseases  take  a  low,  or  what  is 
called  a  typhoid  type,  so  that  depletion    is    not  tolerated  ;   at 
another    time    an    inflammatory    tendency    predominates,    and 
antiphlogistic  treatment  is  required.      At  one  period   then 
a  tendency  in   disease  to  complicate  its  course  by  a  disposition 
to  affect  particular  organs.      At  one  time  head   affections  | 
dominate;  at  another  time  affections  of  the   chest,  or  of  the 
alimentary  canal,  complicate  the  course  of  a  prevailing  disc 
Consequently  the  same  disease  may  demand  very  differ* 
even   opposite,  modes   of  management      (3.)  During  epidemics 
other  diseases  are  apt  to  assume  more  or  less  of  the  prevailing 
epidemic  features,     Thus,  when  cholera  prevails,  loosener 
hnwels  often  complicates  the  course  of  other  affections.      When 
influenza  prevails,  catarrhal  complications  increase  the  da 
other  diseases.      Ill-health  of  any  kind,  therefore,  favours    the 
action  of  the    epidemic  influence,      (4.)    Some   change   in  the 
raetei  of  ^n  -liseases  of  a  constant  and  reeuiring  kind 

often  indicates  the  approach  of  an  epidemic  and  the  prevalence  of 
the  epidemic  influence.      (5.)  The  first  effects  of  the  epidemic 
influence   are  usually  the    most    violent   and    marked,  and   the 
cases  of  the  epidemic  disease  become    mild    as  the    t 
influence  passes  away.      (G.)  The  tpidi  luence  sometimes 

disappears  entirely  after  a  short  prevalence;  sometimes  contn 
with  irregular  intermissions,  for  two,  three,  four,  or  even  six  years, 
or  longer  Influenza  and  cholera  are  examples.  (7.)  An  epidemic 
tendency f  after  continuing  for  several  years,  may  give  place  to 
one  of  a  different  kind,  which,  in  its  turn,  may  again  give  place  to 
the  first.  Malarious  fever*,  yellow  fever,  and  typh  us  illustrate  this 
in  America.     The  eruptive  affections  seem  to  run  in  somewhat 
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similar  cycles.  After  the  introduction  of  vaccination  the  small- 
pox  seemed  for  many  years  to  be  almost  entirely  subdued;  but 
more  recently  again  the  disease  has  seldom  been  entirely  absent 
from  among  as,  alternating  as  an  epidemic  now  and  then 
with  measles,  scarlet  fever,  and  typhus.  We  look  forward  to 
the  time  when  vaccination,  enforced  by  law,  will  completely 
eradicate  the  disease.  (8.)  The  lower  animals  are  also  subject  to 
epidemic  influences;  and  seasons  of  unusual  fatality  among  them 
have  coincided  with  those  in  which  the  human  race  have  suffered. 
This  feet  has  been  well  shown  in  an  elaborate  and  erudite 
analysis  of  the  census  of  Ireland,  by  Sir  William  R  Wilde,  of 
Dublin,  the  diseases  of  the  population  having  been  recorded  at 
the  time. 

Ptademie  TuAwn^ — The  expressions  of  the  hitherto  prevailing 
doctrines  regarding  endemic  and  epidemic  influences  appear  so 
unsatisfactory  to  many  minds,  and  leave  many  circumstances 
regarding  the  spread  of  diseases  unexplained,  that  attention  is 
being  directed  to  more  comprehensive  views  and  investigations 
of  the  questions  involved  in  the  preceding  paragraphs.  An 
ingenious  theory  has  been  propounded  by  Deputy  Inspector- 
General  Dr.  LawBon,  who  has  attempted  to  establish  the  occur- 
rence, between  1817  and  1836,  of  a  series  of  oscillations  of  febrile 
diseases,  following  each  other  over  the  world  with  amazing 
regularity.  The  mode  of  occurrence  of  such  febrile  diseases  he 
attributes  to  a  cause  or  influence  which,  from  its  extent  and 
progressive  character,  he  names  a  "pandemic  wave?  to  distinguish 
the  influence  from  that  usually  understood  as  epidemic,  referring 
to  a  single  form  of  disease  affecting  a  limited  space.  Under  the 
influence  of  this  pandemic  wave  Dr.  Lawson  believes  that  there 
is  a  constantly  progressive  tendency  to  the  development  of  all 
endemic  febrile  diseases  in  the  Atlantic  and  Western  parts  of 
the  Indian  Ocean,  from  South  or  South-east  to  North  or  North- 
east 

But  the  facts  and  data  on  which  this  theory  is  made  to  rest 
are  not  of  sufficient  number,  and  many  of  them  are  not  suffi- 
ciently trustworthy,  to  rest  a  judgment  upon.  In  not  a  few 
instances  a  totally  different  interpretation  may  be  given  to  that 
which  Dr.  Lawson  has  assigned  to  them.  Although,  therefore, 
it  may  be  premature  to  propound  such  a  theory,  especially  as 
it  is  still  open  to  the  verdict  of  "  not  proven,"  yet  the  expression 
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of  it  is  calculated  to  do  good  by  drawing  attention  to  the  subject, 
.■mil  to  the  comprehensive,  world-wide  range  which  must  be  gi 
bo  Bach  investigations;  and  to  whom  can  Science  look  with  mare 
hope  for  results  than  to  the  medical  officers  of  Her  Majesty i 
British  and  Indian  armies  T 

A  successful  study  of  these  peculiar  and  characteristic  features 
of  miasmatic  diseases— namely,  the  entlemic,  W5»  and  j 

d&nic   i it jtueu ct>$—\$  of  the  utmost  importance  to  the  siud 
lie  will  learn  to  appreciate  how  much  and  successfully  mortality 
may  be  diminished  by  well-directed  hygienic  measures,  such  as 
cultivation  ami  improvement  of  the  soil,  extension  of  comm 
improvements  in  diet  and  the  social  circumstances  of  the  lower 
classes* — especially    in    regard    to    cleanliness,    ventilation, 
domestic    management    of    improved    dwellings,    and    erli 
sewerage;  care  in  the  separation  and  treatment  of  the  sick  when 
in  numbers;  and  the  use  of  strict  measures  of  a  prophylactic'  kind 
suited  to  the  circumstances  of  the  case.      Next  to  1 
the  health  of  the  Army  is  of  the  greatest  important-'  ally 

when    wa   consider  the   tendency   that   exists  to  a  high   ratt 
tin  utility   in   that  service.     In  the  military  age  (which  is  the 
age   between    eighteen  and    forty)  the  mortality  of  the  general 
population    in   England   is  less  than   one   per  cent,   per  annum, 
Tbe  mortality   of  the  British  army   is   much   above   this. 
Home  service  it  has  had  a  mortality  double  that  of  the  i 
population  at  the   corresponding   ages;   and  seven-ninths  od 
entire  mortality  among  the  infantry  of  the  line  has  arisen  from 
diseases  of  the  Zymotic  class.     Disease  and  mortality  are  much 

ate*  during  campaigns,  when  more  than  twenty-two  per  o 
are  constantly  on  the   side  list.     The  causes  of  high  rate 
mortality  require  constant  investigation,  by  carefully  observing, 
recording,  and  comparing  the  iaets  over  a  sufficiently  large  area; 
thus  arriving  at  certainty  as  to  the  qauses,  and  whether  tbe; 
can  be  mitigated  or  removed. 

An  observation  of  great  interest  in  connection  with  a  til 
wafuria  jjoison,   as  well  as  with  epitl  m.ty  \m 

appropriately  refeired  to  here.  It  seems  clearly  proven,  especially 
by  the  valuable  and  decisive  observations  of  Dr.  William 
Buddt  of  Bristol,  that  the  communicable  poisons  of  typhoid 
fever  and  of  cholera  are  capable  of  boing  imported  or  carried 
from  place  to  place  hy  persons  who  have  the  disease.     Dr.  Budd'a 
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history  of  the  North  Tawton   fever  and   its  offshoots  (Lai 
July  0f  1860)  is  most  conclusive  on  this  point.     His  arguments 
are  to   the  general   effect  that  specially  the   bowel 

discharges  are  means  by  which  a  patient,  whether  migrating 
Off  stationary*  can  be  instrumental  in  disseminating  typhoid 
fever  and  cholera.  Mr.  Simon  makes  the  important  remark, 
however,  that  these  bowel  discharges  may  not  be  the  sole  means 
of  multiplying  and  disseminating  these  diseases ;  although, 
provisionally,  the  conclusions  of  Dr+  Budd  must  be  acted  upon 
in  their  present  unqualified  form  ;  while  it  is  of  the  greatest 
1  importance  to  learn,  as  exactly  as  possible,  whether  it 
is  in  all  states  of  the  disease,  and  under  all  circumstances, 
that  the  bowel  discharges  of  typhoid  fever  and  cholera  can 
communicate  and  multiply  the  means  of  dissemination.  In  illus- 
tration of  such  possible  contingent  results,  Mr.  Simon  refers  to 
some  interesting  and  important  experiments  made  in  1854  by 
Professor  Thiersch,  of  Erlangen.  These  experiments  seemed  to 
show  that  cholera  evacuations,  in  the  course  of  their  decomposi- 

,  either  acquire  the  power  of  communicating  or  multiplying 
Sc    poison,    or   that   the    specific    poison   inherent   in 

t\  becomes  intensified  by  decomposition  (Zymosis?),  That  the 
decomposition  or  change  may  begin  even  in  the  bowels,  after 
the  secretion  and  accumulation  of  the  material  in  them,  as  well  as 
in  eess-pools,  seems  to  be  possible ;  and  perhaps,  as  Mr,  Simon 
justly  remarks,  may  furnish  an  explanation  of  tho  many  cast 
wbicfa  human  intercourse  has  apparently  disseminated  the  disease, 
according  to  the  observations  of  Professor  Pettenkofer  at 
Munich,  tnd  ProfeB&or  Acland  at  Oxford,  it  would  seem  that  dur- 

.'hnlera  periods  the  immigration  of  persons  suffering  diarrhoea 

been  followed  by  outbreaks  of  cholera  in  places  previously 
uninfected;  and  Professor  Pettenkofer  ascribes  this  fact  to  an 
j  motic?)  exerted  by  the  fieoes  of  such  diseased  persons, 
in  the  i'iv::v pools  and  adjoining  soil  of  ill-conditioned  places  fed 
which  they  go*  Specific  poison  properties  of  this  kind  would 
thus   probably  extend   to   the  pollution  of  well  waters  of  such 

i,  und  might  render  them,  if  swallowed,  capable  of  exciting 
ctu  >h  - ra  t  1 1  r  ty  phoid  fever,  or  dysentery,  by  direct  contayio  n>     J  t 

tig  to  sanitary  reformers,  as.  Mr.  Simon  justly  r 
that  cases  of  the  apparent  introduction  of  cholera  contagion  by 

<an    intercourse  are  essentially   different   from   cases   of  the 
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dissemination  of  such  specific  diseases  as  small- pox  or  ineaalet 

The  multiplication  of  the  specific  poison  in  the   Utter  <li 

takes  pi  >*ly  within  the  human  body.     The  multip! 

tion  and  dissemination  of  tkem  have  no  immediate  depend 

ok  differences  of  medium;  but  wherever  human  be  it 

one  another's  path,  to  the  susceptible  or  unprotected 

specific  diseases  may  be  communicated.     On  the  other  hand,  it 

ms  really  to  be  the  fact  that  the  cholera  poison  (and  p 
also,  typhoid  fever  poison   and   dysentery),  if  it  can   at  all  be 
multiplied  within  the  body,  almost  certainly  has  its  great  eti 
of  multiplication  elseivliere;    namely,  in  those  avoidable  fin- 
corruption   where  excrement  accumulates  and  decays,     Military 
authorities    ought    to    remember    this    fact      They    have    had 
abundant  evidence  of  it  in  the  old  camping  grounds  of  the  Itj 
army,  as  well  as  when  following  the  route  and  encamping  on  the 
ground  previously  occupied  by  retreating  armies.     For  disseminat- 
ing the  disease  and  multiplying  the  poison,  foulness  of  medium 
seems  indispensable;  and  it  is  no  ordinary  foulness  which  will 
impart  to  air,  food,  or  water  the  Zymotic  action  of  decomr* 
excrement.     The  common  taint  is  something  specific     Tl 
IS  regards  cholera,  it  seems  highly  probable  that  the  immigration 
of  infected  persons  might  occur  to  a  very  great  extent  without 
exciting  epidemic  outbreaks,  if  such  immigration  were  only  made 
into  places  of  irreproachable  sanitary  conditions,  especially  as 
regards  water  supply  and  the  continuous  removal  of  bous 
or  camp  filth,     (Compare  Simon  in  his  public  health  reports — 
especially  second  and  third — 'relative  to  the  people  of  England; 
also  Pettonkofer,  Acland,  and  Thiersch,  as  quoted  by  Simon,  p.  3 
of  his  third  report,  I860.) 


CHAPTER  IV, 

MANAGEMENT    OF    EPfDEMICS ;    AND    ON    PROCEEDINGS    WHICH    ARE 
ADVISABLE    TO    BE    TAKEN    IN    PLACES  ATTACKED  OR    THREAT* 

EN  ED    BY    EPIDEMIC    DISEASES, 

The  practical  questions  immediately  involved  in  the  exposition 
which  has  been  given   of  the  nature  of  Zymotic  diseases   in 
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nd  of  the  miasmatic  order  of  these  djaeaaaa   In  par- 
ticular, is  contained  in  the  fallowing  statement,  namely: — That 
it  is   possible    to    extinguish    the   greater   number   of  epidemic 
ases,  however  intense  or  abundant  may  he  the  atmospheric 
tee   which    constitute    their   potential   causes,   by 
remembering, — (1.)  That  the  living  body  of  the  diseased  persons 
is  the  soil  on  which  the  communicable  disease  breeds  the  poison 
by    which    the   specific    disease   is   multiplied    and    propagated; 
Thai  c'xrivtions  from  an  infected  person,  especially  such  ex- 
cretions as  are  immediately  related  to  or  flow  from  parts  affected 
with  Specific  lesions,  probably  contain  the  most  active  elements 
of  the  specific  poison  by  which  the  disease  may  be  disseminated: 
(S.)  That  such  active  elements,  germs,  poisons,  miasms,  gases,  or 
agents  may  contaminate   the  drinking-waters  of  a  dis- 
trict, or  may  infect  the  atmosphere,  or  lio  dormant  for  variable 
and  unknown  periods  of  time,  just  as  seeds  dry  up  and  presr 
their  vital  properties:   (4.)  To  follow  out  zealously  the  hygienic 
measures  which  flow  from  these  statements,  and  so  prevent  the 
pro |  of  specific   diseases-.  (5.)  To  preserve   as    nnn-h  as 

ible  the  blood  of  every  individual  in  that  .state  which  shall 
isons  from  finding  the  conditions  of  their  develop- 
t  within  the  body:  (6,)  That  these  ends  are  to  be  attained 
on  the  one  hand  by  preventing  the  production  of  fermentable 
matter  in  or  out  of  the  body;  and  on  the  other  hand  by  promot- 
val  and  chemical  destruction  or  decomposition,  when 
inevitably  generated,  and  by  a  free  supply  of  pure  air,  and 
by  the  reduction  of  that  air  to  the  lowest  temperature  at  which 
•  ondition  of  the  individuals  will  allow  it  to  be  safely  inhaled. 
ive  measures  based  upon  these  principles  are  of  the  utn 
importance,  so  much  so  that  the  most  eminent  members  of  the 
fcsBion  in  Loudon  and  elsewhere  concur  in  the  views 
and  opinions  of  Dr.  William  Budd,  unanimously  cherishing  the 
maxim,  that,  "except  under  the  pressure  of  great  military  straits, 
dq  army  ought  ever  to  suffer  on  a  large  scale  from  this  great 
group  of  communicable    diseases,   and  especially    bjb  are 

dim  H  i  n  te  sti  nal  disc h  arges, ' ' 

The   following  detail  of  proceedings  advisable  to  he  taken  in 

place*   l4  or   threatened    by    epidemic   dig  -iven 

lurandum  drawn   up  by  Juhn  Simon,  Esq., 

the   Me. lieal  <  Ifficer  of  the  Privy  Council,  and  published  in  his 

Third  RcjiqH  on  the  Public  Health  hi  Englamd  in  1SC0; — 
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I,    Wherever   there   is   prevalence  or  threatening    of  cholera, 
diphtheria,  typhus,  or  any  other  epidemic  disease,  it  is 
than    common    importance    that    the   powers   conferred   by  tlid 
Nuisances    Removal    Acts,   and   by  various  other  laws 
protection  of  the  Public  Health,  be  vigorously,  but  at  the  same 
time  judiciously  exercised  by  those  in  whom  they  axe  vat 
and  with   regard  to  armies,  that  the  instructions  relative  to  the 
guidance  of  the  Medical  Officer  in  sanitary  matters,  contained  in 
the  Army  Rrgulations,  be  duly  carried  out,  on  the  principle  that 
the  executive  should  act  under  authority,  in  order  to  cany  out 
the  required  measures  efficiently. 

%  If  the  danger  be  considerable,  it  will  be  expedient  that 
local  authorities  in   civil   life,  and   the    commanding  ofti' 
armies,  brigades,  divisions,  and  regiments  in  military  life,  avail 
themsel  \  on  as  possible,  of  the  medical  advice  within  their 

reach,  in  taking  measures  of  prevention  and  protection  ag 
the  spread  of  epidemic  influences, 

&  Measures  of  precaution  for  prevention  and  protection 
equally  proper  f<»r  all  classes  of  society,  civil  and  military.  But 
it  is  chiefly  with  regard  to  the  poorer  civil  population — therefore 
chiefly  in  the  courts  and  alleys  of  towns,  and  at  the  labourers' 
cottages  of  country  districts — that  local  authorities  an 
upon  to  exercise  the  utmost  vigilance,  and  to  proffer  information 
and  advice,  Common  lodging-houses,  and  houses  which  are  sub- 
let in  several  small  holdings,  always  require  particular  attention, 

4.  Wherever  there  w  accumulation,  stink,  or  soakage  of  house 
refuse,  or  of  other  decaying  animal  or  vegetable  matter,  the 
nuisance  should  as  promptly  as  possible  be  abated,  nflfr- 
turn  should  be  taken   not  to  let  it  recur.     Especially  all  r 
plaints  which  refer  to  seiccrs  and  drains,  «>r  to  find  dtUJui  and 
ponding  Cjf  divitntf/r,  <>r  to  neglect  of  scavtntjltuj  should  receive 
immediate  attention*     The  trctpping  of  hems              %  and  si\ 
and  the  state  of  cess-pools  and  middens,  should  be  carefully  seen 
tn.     in  xhnt<;fItt'r-lH)ttsf$rmd  other  places  where  beasts  are  k 
strict  cleanliness  should  be  enforced 

5.  In  order  to  guard  against  the  harm  which  sometimes  arise* 
from  disturbing  heaps  of  offensive  matter,  it  is  often  necessan 
tannine  the  use  of  chemical  disinfectants  with  such  means  as  are 
taken  for  the  removal  of  filth ;  and  in  cases  where  removal  if 
the  time  impossible  or  inexpedient,  the  filth  should  always  be 
disinfected     Disinfection  is  likewise  desirable  for  un  paved  earth 
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close  to  dwellings,  if  it  be  sodden  with  slope  and  filth.  Generally, 
where  cholera  or  typhoid  fever  is  in  a  house  or  barrack,  hospital 
Or  but,  the  privies  especially  require  to  be  disinfected 

f  water  supply  should  be  carefully  and  efficiently 
examined.  Those  of  them  which  are  in  any  way  tainted  by 
animal  or  vegetable  refuse — above  all,  those  into  which  theiv 

-  or  filtration  from  sewers,  drains,  cesa-poolst  or  foul 
hea— ought  no  longer  to  be  drunk  from.     Where  the  disi 

liarrhoea,  or  typhoid  fever,  it  ia  especially  essential 
that  no  foul  water  be  drunk 

7    The  washing  and  lime-whiting  of  uncleanly  premises  (houses, 
bats,  hospitals,  barrack  guard-rooms,  and  the  like),  especially  of 
are  densely  or  multifariously  occupied,  should  be  pressed 
with  all  practicable  despatch. 

8,  Overcrowding  should  be  prevented  Especially  where  disease 
baa  begun,  the  sick-room  should,  as  far  as  possible,  be  free  from 
persons  who  are  not  of  use  or  comfort  to  the  patient 

Lmpk    ventilation   should    be   enforced      Window   frames 
should  I  to,  (1.)  That  they  may  be  mode  to  open,  if  not 

and  (2,)  That  they  he  kept  sufficiently  open.    Especially 
my  kind  of   specific  disease,  communicable   by  infection 
of  the  air,   has  begun,  it  is  essential,  both  for  patients  and  for 
about  them*  that  the  sick-room  and  the  sick- 
er  hospital   be    constantly    and   efficiently    traversed   by 
of  fresh  air,     This  is  especially  necessary  at  night,  and 
tould  be  taken  to  insure  efficient  ventilation  even  at  some 
nary  expense  of  comfort. 
LO.  The  domestic  habits  should  be  enjoined     Refuse 

■*< are  should  never  be  suffered  to  remain  or  to  linger  within 
spital,  barrack-room,  or  hut    Such  refuse  must 
at  <•  i,  and  at  once  disposed  of,  or  cast  into  the 

ptacle  provided  for  it.     Ail  things  or  utensils  which  have 
A   or   cleansed   should    always  be  disinfected  or 

II,   Witl  to  material  substances  disci mrged  or  separated 

fruit,  of  the  flick,  special  precautions  of  cle&nlmesfl  and 

tion    are    necessary,      Among    discharges    or  substances 
j*ep;i  om  the  body  which  it  is  proper  to  treat  as  capable  of 

Lse,  are  those  which  come,  in  cases  of  small- 
pox, from  the  affected  skin;  in  cases  of  cholera  aud  typhoid  fever, 
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from  the  intestinal  canal;  in  cases  of  diphtheria  and  acarlu 
maligna,  from  the  nose  and  throat,  and  the  exhalations  from 
skin    and   the   lungs  saturating   clothes ;    likewise,   in   eases  of 
eruptive  fevers,  measles,  scarlatina,  rotheln,  typhus,  and  the  ! 
the  general    ex  halations  ,  of  the   sick,  and    especially   so  of  the 
convalescing,  probably  in  connection  with  the  desquam 
the  skin,     The  caution  which  is  necessary  with  regard 
matters  must  of  course  extend  to  whatever  may  be  imbued  w 
them;  so  that  bedding,  clothing,  towels,  and  other  articles  which 
have  been  in  use  by  the  sick,  do  not  become  sources  of  mis< 
either  in  the  house  to  which  they  belong,  er  in  hou  ?kich 

they  are  conveyed.  Moreover,  in  typhoid  fever  and  cholera,  the 
evacuations  should  he  regarded  as  capable  of  communicating  a 
similarly  specific  and  infectious  property  to  any  night-soil  with 
which  they  nv\y  be  mingled  ED  privies,  drains,  or  cess-pools 
(Thiersch)*  This  danger  of  multiplying  the 
municating  disease  must  be  guarded  against  by  the  chemical 
destruction,  decomposition,  or  disinfection  of  all  the  in  test 
evacuations  as -soon  as  they  are  passed  from  the  bowels,  and 
certainly  before  they  are  thrown  away,  and  so  "  let  loose  upon 
the  world."  Above  all,  they  must  never  be  cast  where  they  can 
run  or  soak  into  sources  of  drinking-water. 

All  reasonable  care  should  be  taken  not  to  disseminate 
disease  by  the  unnecessary  association  of  persons  suffering  from 
the  specific  communicable  diseases,  either  with  healthy  pers 
or  in  wards  of  hospitals  where  patients  suffering  with  ol 
diseases  art*  being  treated.  This  care  is  requisite,  not  only  with 
regard  to  the  sick-house*  ward,  hospital,  or  ship,  but  likewise 
with  regard  to  day  schools,   places  of  public  resort,   court 

lob,   and    other  places   where    members   of   many   different 
households  are  accustomed  to  DM 

L&    Where    dangerous    conditions    of    reeide&OQ    cannot    be 
promptU  lied,    it   will   be  best    that    the   inmates,   while 

unattacked  by  disease,  remove  to  some  safer  lodging.  If  disease 
begins  in  houses  where  the  sick  person  cannot  lie  rightly  circum- 
stanced and  tended,  medical  advice  ought  to  decide  on  the 
propriety  or  fitness  of  removing  him  to  an  infirmary  or  hospital 
In  extreme  cases,  special  infirmaries  may  become  necessary  foot 
the  sick,  or  special  houses  of  cefage  for  the  endanger :*l 

14,  The  questions  of  quarantine  ought  to  be  decided  by  the 
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circumstances  of  the  special  case,  the  preceding  principles  being 
kept  in  view. 

15.  Privation,  as  predisposing  to  disease,  may  require  special 
measures  of  relief 

16.  In  certain  cases  special  medical  arrangements  are  neces- 
sary. For  instance,  as  cholera  in  this  country  almost  always 
begins  somewhat  gradually,  in  the  comparatively  tractable  form 
of  what  is  called  "premonitory  diarrhoea,"  it  is  essential  that, 
where  cholera  is  epidemic,  arrangements  should  be  made  for 
affording  medical  relief  without  delay  to  persons  attacked  even 
slightly  with  looseness  of  the  bowels.  So  again,  where  small- 
pox is  the  prevailing  disease,  it  is  essential  that  all  unvaccinated 
persons  (unless  they  previously  have  had  small-pox)  should  very 
promptly  be  vaccinated ;  and  re- vaccination  should  also  be  offered, 
both  to  persons"  above  puberty  who  have  not  been  vaccinated 
since  childhood,  and  to  younger  persons  whose  marks  of  vaccina- 
tion are  unsatisfactoiy. 

17.  It  is  always  to  be  desired  that  the  people  should,  as  far 
as  possible,  know  what  real  precautions  they  can  take  against 
the  disease  which  threatens  them;  what  vigilance  is  needful 
with  regard  to  its  early  symptoms;  and  what,  if  any,  special 
arrangements  have  been  made  for  giving  medical  assistance 
within  the  district.  Especially  in  the  case  of  small-pox  or  of 
cholera,  such  information  ought  to  be  spread  abroad  by  means 
of  printed  bills  or  placards.  In  any  case  where  danger  is  great, 
house  to  house  visitation,  or  personal  inspection  of  all  by  discreet 
and  competent  persons,  may  be  of  the  utmost  service,  both  in 
quieting  unreasonable  alarm,  and  in  leading  or  assisting  the  less 
educated  and  the  destitute  parts  of  the  population  to  do  what  is 
needful  for  safety. 

18.  These  memoranda  relate  to  occasions  of  emergency.  The 
measures  suggested  must  be  regarded  as  of  an  extemporaneous 
kind  Permanent  provisions  for  securing  Public  Health  have  not 
been  in  express  terms  insisted  on.  In  proportion  as  a  district  or 
number  of  individuals,  such  as  an  army  or  a  regiment,  are 
habitually  well  cared  for  by  its  sanitary  authorities,  the  more 
formidable  emergencies  of  epidemic  disease  are  not  likely  to 
arise. 

As  addenda  to  these  memoranda,  the  following  rules,  the 
observance  of  which  is  enjoined  by  the  government  of  the  London 
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Fever  Hospital,   might  well  be  adopted  under  similar  circum- 
stances in  military  and  in  civil  hospitals: — 

1.  It  is  of  the  utmost  importance  to  the  sick  and  their  at* 
ants  that  there  be  a  constant  admission  of  fresh  air  into  the 
room,  and  especially  about  the  patient's  bed,  care  being  taken 
prevent  the  wind  from  blowing  directly  on  the  patient. 

2.  Attention  to  cleanliness  is  indispensable,     The  linen  of  I 
patient  should  be  often  changed,  and  the  dirty  clothes,  frc,  im 
diately  put  into  fresh  cold  water,  and  afterwards  well   washed. 
The  floor  of  the  room  must  be  cleansed  every  day  with  a  mop,  and 
all  discharges  from  the  patient  immediately  removed,  and  the 
utensils  wash 

3.  Nurses  and  attendants  ought  to  endeavour  to  avoid  I 
patient's  breath  and  the  vapour  from  the  discharg-- 

4  Visitors  mu*t  not  go  near  to  the  sick,  nor  remain  with  tb 
longer  than  is   absolutely  necessary:    they  should   not  swal 
their  spittle,  but  clean  the  mouth  and  nostrils  when  they  leave 
the  I* 

5,    No   dependence    must   be  placed  on  vinegar,  camphor.  Of 

other  supposed  preventives,  which,  without  attention  to  clean li* 

and  admission  of  fresh  air,  are  not  only  useless,  but  by  their 

strong  smell  render  it  impossible  to  perceive  when  the  room  is 

tilled  with  l»ud  ,'iir  ov  noxious  vapours. 

Processes  of  Disinfection. — These  processes  have  been  recom- 
mended  by  Professor  Miller,  of  Kings  College,  London.  They 
not  supply  the  place  of  cleanliness,  ventilation,  and  drainage. 
They  ate  artificial,  and  arc  used  for  exceptional  purposes,  the  g 
natural  disinfectant  being  fresh  alrt  abundantly  and  uninter- 
ruptedly supplied. 

1     For  purposes  of  artificial  disinfection,  the  agents  which  ta 

commonly  prove  useful  are,  chloride  of  lime,  quicklime,  Condy  s 

manganic  compounds,  and  carbolic  acid     Metallic  salt  lally 

Idoride   of  iron,  sulphate  of  iron,  and  chloride  of  zinc,  are 

[ear  some  circumstances  applicable.     In  certain  cases  chlorine 

or  sulphurous  acid  gas  may  advantageously  be  used;  and  in 

Certain  other  cases  powdered  charcoal  or  fresh  earth. 

±  If  pereliloiide  of  iron  or  chloride  of  zinc  be  used,  the  com- 
mon concentrated  solution  may  be  diluted  with  eight  or  ten  timet 
its  bulk  of  water.  Sulphate  of  iron  or  chloride  of  lime  may  be 
used  in  the  preparation  of  a  pound  to  a  gallon  of  water,  tak 
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care  that  the  water  completely  dissolves  the  sulphate  of  iron  or 
has  the  chloride  of  lime  thoroughly  mixed  with  it.  Cohdy's 
stronger  fluid  (red)  may  be  diluted  with  fifty  times  its  bulk  of 
water;  his  weaker  fluid  (green)  with  thirty  times  its  bulk  of 
water.  Where  the  matters  requiring  to  be  disinfected  are  matters 
having  an  offensive  smell,  the  disinfectant  should  be  used  till  the 
smell  has  entirely  ceased. 

3.  In  the  ordinary  emptying  of  privies  or  cess-pools,  use  may 
be  made  of  perchloride  of  iron,  of  chloride  of  zinc,  or  of  sulphate 
of  iron.  But  where  disease  is  present,  it  is  best  to  use  chloride 
of  lime  or  Condy's  fluid.  Where  it  is  desirable  to  disinfect 
before  throwing  away  the  evacuations  from  the  bowels  of  persons 
suffering  from  certain  diseases,  the  disinfectant  should  be  put 
into  the  night-stool  or  bed-pan  when  about  to  be  used  by  the 
patient 

4.  Heaps  of  manure  or  of  other  filth,  if  it  be  impossible  or 
inexpedient  to  remove  them,  should  be  covered  to  the  depth  of 
two  or  three  inches  with  a  layer  of  freshly  burnt  vegetable  charcoal 
in  powder.  Freshly  burnt  lime  may  be  used  in  the  same  way, 
but  is  less  effectual  than  charcoal.  If  neither  charcoal  nor  lime 
be  at  hand,  the  filth  should  be  covered  with  a  layer,  some  inches 
thick,  of  clean  dry  earth. 

5.  Earth  near  dwellings,  if  it  has  become  offensive  or  foul  by 
the  soakage  of  decaying  animal  or  vegetable  matter,  should  be 
treated  on  the  same  plan. 

6.  Drains  and  Ditches  are  best  treated  with  chloride  of  lime, 
or  with  Condy's  fluid,  or  with  perchloride  of  iron.  A  pound  of 
good  chloride  of  lime  will  generally  well  suffice  to  disinfect  1,000 
gallons  of  running  sewage  ;  but  of  course  the  quantity  of  disin- 
fectant required  will  depend  upon  the  amount  of  filth  in  the 
fluid  to  be  disinfected. 

7.  Linen  and  washing  apparel,  requiring  to  be  disinfected, 
should,  without  dela3r,  be  set  to  soak  in  water  containing,  per 
gallon,  about  an  ounce  either  of  chloride  of  lime  or  of  Condy's 
red  fluid :  the  latter,  as  not  being  corrosive,  is  preferable.  Or 
the  articles  in  question  may  be  plunged  at  once  into  boiling 
water,  and  afterwards,  when  at  wash,  be  actually  boiled  in  the 
washing  water. 

8.  Woollens,  bedding,  or  clothing,  which  cannot  be  washed, 
may  be    disinfected    by  exposure  for   two  or   more   hours   in 
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chambers  constructed  for  the  purpose,  and  heated  to  a  tempera- 
ture of  210°  to  250°  Fahr. 

9.  For  the  disinfection  of  interiors  of  houses,  the  ceilings  xbd 
walls  should  be  whitewashed  with  quicklime.  The  wood-woik 
should  be  well  cleansed  with  soap  and  water,  and  subsequently 
washed  with  a  solution  of  chloride  of  lime,  about  two  ounces  to 
the  gallon. 

10.  A  room  no  longer  occupied  may  be  disinfected  by  sul- 
phurous acid  gas,  or  chlorine  gas, — the  first  by  burning  in  the 
room  an  ounce  or  two  of  flowers  of  sulphur  in  a  pipkin ;  the 
second  by  setting  in  the  room  a  dish  containing  a  quarter  of  a 
pound  of  finely  powdered  black  oxide  of  manganese,  over  which 
is  poured  half  a  pint  of  muriatic  acid,  previously  mixed  with  a 
quarter  of  a  pint  of  water.  In  either  case  the  doors,  chimney, 
and  windows  of  the  room  must  be  kept  carefully  closed  during 
the  process,  which  lasts  for  several  hours. 


CHAPTER   V. 

DETAILED    DESCRIPTION    OF    THE    MIASMATIC    ORDER   OF    ZYMOTIC 

DISEASES. 

Section  I. — Eruptive  Fevers. — Exanthemata. 

SMALLPOX—  Variola. 

Definition. — Small-pox  in  man  is  the  product  of  a  specific 
and  palpable  morbid  poison,  which  is  reproduced  and  multiplied 
during  the  course  of  the  malady.  After  a  definite  period  of 
incubation  a  remittent  fever  is  established,  and  followed  by  an 
eruption  on  the  skin,  and  sometimes  on  the  mucous  surfacest 
with  other  concomitant  and  occasionally  succeeding  affections. 
The  eruption  on  the  shin  passes  through  tlie  stages  of  pimple, 
vesicle,  pustule,  scab,  and  leaves  marks  or  dcatinces  on  its  site. 
The  disease  runs  a  definite  course,  and,  as  a  rule,  exhausts  Hie 
susceptibility  of  the  constitution  to  anotlier  attack. 

Pathology. — The  theory  regarding  the  development  of  small-pox 
is,  that  a  specific  poison  is  absorbed  and  infects  the  blood,  and 
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after  a  given  period  of  latency  gives  rise  to  "primary  fever," 
which  lasts  from  two  to  four  days,  till  the  eruption  appears, 
when  the  fever  for  the  most  part  remits.  The  secondary  or 
specific  action  of  the  poison  of  small-pox  makes  itself  obvious 
by  an  eruption  on  the  skin,  and  also  sometimes  on  the  mucous 
membrane  of  the  eyes,  nose,  mouth,  fauces,  and  great  intestine. 
The  eruption  runs  a  given  course — namely,  pimple,  vesicle,  and 
pustule — and  when  fully  out,  or  at  its  height,  the  febrile 
phenomena,  which  had  remitted,  return,  and  give  rise  to  what 
is  termed  the  secondary  fever.  The  occasionally  succeeding 
morbid  conditions  are  inflammation  of  the  various  tissues  of 
the  lungs,  of  the  urinary  organs,  and,  lastly,  of  the  areolar  tissue 
of  the  body  generally,  which  often  becomes  the  seat  of  an  endless 
number  of  abscesses. 

The  occurrence  of  fever  preceding  the  secondary  or  specific 
actions  of  the  poison,  or  the  appearance  of  the  eruption,  has 
scarcely  an  exception,  and,  indeed,  in  some  instances  it  has  been 
of  so  severe  a  character  as  to  have  destroyed  the  patient  on  the 
first  onset.  The  remission  or  subsidence  of  the  fever  is  constant 
in  mild  cases,  but  in  the  severer  forms  of  the  confluent  small- 
pox it  sometimes  runs  on,  and  is  constant.  The  recurrence  of 
the  "secondary  fever,"  and  the  exacerbation  of  the  fever  in 
severe  cases  at  the  time  of  the  maturation  of  the  pock,  is 
also  constant.  The  cause  of  this  secondary  attack  has  long 
been  a  difficulty  in  the  pathology  of  small-pox.  Some  attribute 
the  fever  to  the  specific  nature  of  the  disease,  while  others 
consider  it  to  result  from  the  maturation  of  the  pustules,  and 
to  be  a  suppurative  fever — symptomatic,  and  dependent  upon 
the  local  affection. 

Another  constant  phenomenon  in  the  development  of  small- 
pox is,  that  the  secondary  actions  of  the  poison  occasion  a 
peculiar  eruption.  There  are  a  few  rare  exceptions,  which 
constitute  a  variety  of  small-pox  sometimes  noticed  as  the 
"variclce  sine  eruptione."  The  affection  of  the  mucous  mem- 
branes is  often  wanting  in  mild  cases,  though  rarely  absent  in 
severe  ones.  The  poison  is  also  apt  to  set  up  many  tertiary 
actions,  as  inflammation  of  the  lungs,  of  the  urinary  organs, 
of  the  eye,  and  of  the  areolar  tissue.  Generally  it  may  be 
mentioned  that  the  state  and  appearance  of  the  eruption  depends 
iii  a  great  measure  upon  the  type  and  character  of  the  fever, 
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while  the  typo  and  character  of  the  fever  may  be  modified 
by  the  organic  functions  and  condition  of  the  blood,  especially 
as  induced  by  vaccination. 

The  development  of  small-pox   is  traceable  through   certain 
namely,— let  The  stage  or  period  of  incubation;  2d, 
febrile  stage,  or  period  of  primary  fever;  3d.  The  exudative  stage, 
or  period  during  which  the  eruption  appears  and  becomes  fully 
veloped;  4th  The  suppurative  stage*  or  period  of  secondary  (a% 

As   the   eruption,  or  formation    of  the  small-pox   pustule,  is 
undoubtedly  a  marked  characteristic  of  the  disease,  it  reepi 
particular  description.     It  has  itself  certain  defin  u  its 

development.     It  runs  a  given  course  of  about  eleven  da; 
in  its  progress  undergoes  many  mutations.     It  is  at  first  a  pimple, 
then  a  vehicle,  then  a  pustule,  and    lastly  it   forms  the  scab  or 
crust.     These  various  changes  form   so  many  stadia  of  unequal 
duration.     The  first,  or  stage  of  pimple,  lasts  from  twenty-four 
to  forty-eight  hours;   the  second,  or  vesicular   stage,  four   days; 
the  pustular  stage,  three  days;  while  the  last  stage,  or  thai 
scabbing;  Lists  three  days  more,  making  the  whole  duration 
the  normal  pustule  ten  or  eleven  days.      There  are  variel 
however,  of  this  disease,  in  which  the  fur  mat  ion  of  the  pustule  is 
irregular,  as  in  the  <  I  and  horn  small-pox.     In  the  latter 

the  two  last  stages  are  singularly  shortened,  or  absent  altogether; 

When  the  eruption  in  small-pox  is  of  the  distinct  variety, 
its  first  appearance  consists  of  a  number  of  small  red  pita] 
about  the  size  of  a  pin's  head,  more  or  less  numerous,  hut  separate 
Hid  distinct  from  one  another,  and  scarcely  salient  On  the 
second  or  third  day  of  the  eruption  the  second  stage  towards  the 
development  of  pustules  commences;  and  a  small  vesicle,  which 
gradually  enlarges,  bound  down  and  depressed  in  the  c« 
timbiticaied,  forms  on  the  apex  of  each  pimple,  and  contains  a 
clear  whey- colon  red  fluid  This  vesicular  stage  lasts  about  four 
days,  when  the  vesicle  maturates  or  **  ripens"  into  a  pustule, 
This  process  is  so  gradual  that,  if  you  examine  the  pustule  closely 
about  the  fifth  or  sixth  day,  you  may  see,  at  least  i  two 

colours,  viz.,  a  central  whitish  disc  of  lymph,  set  in,  or  surrounded 
by,  a  circle  of  yellowish  purifonn  matter,  "  In  truth,  there  is  in 
the  centre  a  vesicle,  which  is  distinct  from  the  pus,  so  that  you 
may  puncture  the  vesicular  portion,  and  empty  its  contents, 
without  letting  out  any  of  the  pus;  or  you  may  puncture  the  part 
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containing  the  pus,  and  let  tlutt  out  without  evacuating  tho 
contents  of  the  vesicle.  The  vesicles  have  even,  by  careful  dis- 
section, been  taken  out  entire"  (Watson).  The  adherence  of  the 
altered  cuticle  to  the  cutis  at  some  points,  and  its  separation  at 
others,  produces  the  little  compartments  or  dissepiments  spoken 
of  by  some  writers*  These  cavities  are  usually  irregular  in  shape ; 
and  all  who  have  examined  these  multilocular  cavities  agree  in 
describing  the  existence  of  a  white  substance  in  them,  of  the 
consistence  of  pulp  or  thick  mucus,  and  which  at  first  I 
supposed  to  be  the  specific  exudation  of  sinalbpox.  It  is  now 
ascertained  that  it  is  no  pseudo-membrane,  but  is  composed  of 
tJie  deeper  and  softened  layers  of  the  epidermis.  This  "Jj 
of  softened  epidermis  covers  the  interior  of  the  pustule,  and 
extends  from  the  centre  to  the  raised  circumference  of  the  pustule 
in  diverging  rays,  forming  part  of  six  or  eight  chambers  of  nearly 
equal  size.  In  the  structure  of  this  disc  the  following  elements 
are  distinguishable  from  without  inwards, — (L)  Large  flat  eells; 
(2,)  Large  cells  not  so  flat,  but  more  globular,  with  nuclei  \  (3.) 
j  rest  the  cutis  are  the  cells  and  tissue  of  the  rete  mucosum, 
(Gruby,  Gluge,  Rayer  Gustav.  Simon,  besides  other  observers 
of  more  early  date).  Will  not  some  delicate  process  of  organic 
analysis  tell  us  what  the  of  the  specific  virus  of 

small-pox  is, — if  it  be  capable  of  being  so  determined?     While 

maturation  of  the  vesicle  into  a  pustule  is  going  on,  a  damask 

areola  forms  around  each  pustule;  and  as  the  vesicle  tills,  the 
whole  face  swells,  and  often  to  so  great  %  decree  that  the  eyelids 
are  closed  While  the  maturation  is  complete,  the  "bruk,"  which 
hound  down  the  centre  of  the  vesicle,  ruptures,  and  the  pustule 
now  becomes  s/j  or  acMmufftfL     About  the  eighth  day 

of  the  eruption  a  dark  spot  is  seen  on  the  top  of  e&cfa  pustule. 

that  Bpot   the  cuticle   ruptures,  allowing  matter   to   exude, 

n.'tes  into  a  scab  or  crust;  and  during  this  process  the 

rivelfl  and   dries  up.     The    crust  is  detached  betw 

the  eleventh  and  fourteenth  days,  leaving  the  cutis  beneath  of  a- 

dai!  »wn  hue— a  discoloration  which  lasts  many  days, 

or  even  weeks.     On  the  face,  however,  the  pustule  often  penetrates 

or  burrows,  so  as  to  cause  ulceration  of  the  rete  7uiLCOBU7nt  leaving 

L  cicatrix  in  the  form  of  a  depression  or  "pit*1    111 

Uis.  thus  formed,  though  at  6rst  of  a  reddish-brown,  ultimately 
ad  white  colour 
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The  small-pox  eruption  does  not  appear  over  the  whole  body 
utice,  but  Appears  in  t&ree  successive  crops,     The  fii 
covets  the  face,   neck,  ami    upper  extremities,  the  second  the 
trunk*  while  the  third  appears  on  the  lower  extremities.     Tl 
is  usually  an  interval  of  several  hours  between  each  ere 
the  later  the  pustules  are  in  appearing  on  the  trunk  and  1 
extremities  than  on  the  face  and  neck,  by  so  much  til 
are  in  maturating,  and  iu  disappearing  from  those  parts.     W 
the  eruption  on  the  face  is  declining,  that  upon  tin 
has  scarcely  yet  arrived  at  its  height,  so  that  the  hands 
are   then   considerably    swollen.      This  is  to  be    regarded    iw*  fi 
favourable  sign,  in  so  far  as  it  indicates  a  certain  vigour 
constitution, 

The  number  of  pustules  is  very  various,  sometimes  not  ex< 

5  five  or  six  over  the  whole  body,  more  commonly  froii 
three  hundred,  and  occasionally  amounting  to  several  thousand*. 
It  has  been  calculated,  if  ten  thousand  pustules  be  counted  on 
the  body,  that  two  thousand  at  least  will  be  found  on  I 
and  accordingly,  the  number  of  pustules  on  the  face  being  in 
proportion,  those  on  the  other  parts  of  the  body  furnish  a  fob 
estimate  of  the  extent  of  the  disease,  and  of  the  danger  of  the 
put  Lent. 

Hie  pustule  is  subject  to   many  irregularities,  both  as  to  its 

t'nnii  Mini  I'tntrse;  which  give  rise  to  two  very  marked  varieties  of 

the  disease,  namely,  the  eonfiuent  and  the  horn  snrnlbpox.     Thr 

diners  from  the  dhtinct  omaU-pOto  in  the 

pimples  being  small,  loss  prominent,  and  so  numerous  that  even 

on    the   first   appearance   of  the   eruption    there   is   hardly   any 

a-ation  between  them,     The  vesicles  which  form  on 

their  apices  appear  earlier,  and  their  diameters  increase  more 

bitgulftriy  than  in  the  distinct  forms,  and  often   they  run  one 

into  the   other      The   pustules,   likewise,  which   are   confluent, 

either  remain  flat,  and  do  nut  rise,  or,  the  areolar  tissue  ruptui 

the>  form  large  bullm  or  bladders  {variiJtr  corymbosw),  and  are 

not  encircled  with  the  usual  red  areola  round  their  base;  neither 

do   their  fluid   contents  always   acquire   the   yellow  colour   and 

thick  purulent  consistency  of  the  milder  disease,     Their  erusta, 

iiion/iivn,  are  soft,  and  do  not  fall  ofl*  till  many  daya  alter  the 

till  the  eighteenth  or  twentieth  day,  or  I 

r      When  the  desiccation  is  completed  and  the  crust  detached, 
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a  deep  scar  or  pit,  sometimes  an  extensive  seam,  remains,  and 
shows  the  loss  of  substance  that  has  taken  place,  and  how 
destructive  lias  been  the  process  beneath  these  crusts 

The  horn  small-pox  m  a  variety  of  the  pustule,  and  is  by  much 
the  mildest  furm  of  the  disease.      The  pustule  in  this  variety 
'  s  through   the  stages  of  pimple  and  of  vesicle,  but  on  the 
fifth  or  sixth  Any  of  the  eruption,  issb  waiuTfttiug,  the 

pustule  shir  bee,  and  crusts,  and  the  disease   termini 

three  or  more  days  earlier  than  in  the  usual  course,  and  without 
the  occurrence  of  any  secondary  fever.     This  is  the  form  o£  the 
use  which  so  usually  follows  after  vaccination, 
Man  varieties  have  been  described  by  the  older  authors, 

which  &re  seldom  if  ever  now  seen — for  instance,  Stool;  WttoW-poaj 
(Hvdrxi  (Mead);  a  ailiq 

i  which  the  pustule  resembles  a  small  hollow  bladder, 
but  contains  no  fluid.  There  Is  one  variety,  howTcver4  which  is 
not  uncommon,  called    the   cry  at  allium   or   p  dm 

,  in  which  the  vesicle  continues  transparent,  seldom 
HLfttl  and    has  a    tendency    to    become   confluent      Every 

'. '.-ty    of   the   eruption,  when    the   disease   is   sev<  he 

intermixed  with  petechia*.  Such  are  the  chief  features  of  the 
disease,  so  far  as  the  development  of  the  eruption  is  concerned. 

Varieties  and  Symptoms  of  Small-Pox*— The  species  of  small-pox 
to  !  ibeo   ;ire(— (L)    The  Natural    Smalt-Po*;    (2.)    TIig 

tf-Pox;   (3)  The  Ekna&i 
or  Varioloid.    Of  these  in  their  order;  and, 

1.  Ofth  Xufnral  Small-Pom, 
Th ere  are  three  varieties  of  this  species,  namely,  —  1st.  The 
small-pox  without   eruption  {vwfiohM   mid  eruptions);   2d.  Hie 
small-pox    (varwla:   dtaprato);    and   3d.    The  confluent 
Stu:i  I  e$). 

Symptoms  of  the  Small-Pox  without  Eruption* — Sydenham  and 
I   in   every  variolous    epidemic    that   some    few 
have   not,  previously  had  the  small-pox,  or,  accord- 
ok,    have     neither     had    the    small-pox     nor     h 

'1  during  the   time  the  &mall-pox  is  raging 

with  all  the  symptoms  of  primary  variolous  fever,  which  having 

have  afterwards  been  found  insusceptible  of  the 

disease      Sydenham  states  that  he  has  seen  fatal  cases  of  this 
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kind  attended  with  purple  spots  and  bloody  urine, — and  hence 
the  ll  variola?  sine  eruption  e  "  of  authors, — which,  when  it  occurs 
in  the  present  day,  is  more  usually  regarded  as  a  modification  of 
small-pox,  probably  depending  on  the  influence  of  vaccinal 

Symptoms  of  the  Distinct  Small-Fox.— The  symptoms  of  mrictm 
di#creta*t  or  of  distinct  small-pox,  may  be  divided  into /our  stag**. 
The  first  stage  comprises  the  period  of  incubation  or  of  latency — 
a  period  of  time  which  varies  according  as  the  poison  haa  been 
introduced  by  the  mucous  or  cutaneous  tissues.  In  the  former 
case,  or  in  natural  small-pox,  for  example,  the  more  usual  time 
of  latency  is  from  ten  to  sixteen  days;  while  in  the  inoculated 
small-pox  the  period  of  latency  is  from  seven  to  nine  days,  tho 
extremes,  taking  both  forma  of  the  disease,  being  from  fivr- 
twenty-three  days.  Barensprung,  of  Berlin,  has  lately  recorded 
a  most  interesting  fact,  which  demonstrates,  in  a  more  strik 
and  definite  manner,  the  period  of  latency;  and  which  appears 
to  be  similar  in  persons  who  have  been  vaccinated  and  in  those 
who  have  not  He  observed  seven  eases  of  small-pox,  alt  of 
which  were  infected  from  the  same  source  on  the  same  day. 
In  all  of  them  the  outbreak  occurred  between  the  thirteenth  and 
the  fourteenth  day  Some  of  them  were  vaccinated  and  some 
were  not  (An  nil  en  dm  Charlie  Kranke.n,  voL  xix.,  p.  103).  The 
second  stage  comprises  the  primary  fever,  which  commences  with 
the  disease,  and  terminates  with  the  appearance  of  the  eruption. 
The  third  stage  commences  with  the  eruption,  and  terminates 
with  the  appearance  of  the  secondary  fever.  The  fourth  sta^s 
commences  with  the  secondary  fever,  and  includes  all  tho  sul 
se  q  ue  n  t  ph  enoraena 

In  the  adult  the  symptoms  of  the  second  stage  are  mainly 
he  distinguished  from  those  of  the  first  stage  of  typhus,  or  other 
febrile  affections,  by  the  characteristic  ranges  of  temperature. 
There  is,  however,  a  great  tendency  to  vomiting,  and  to  pain  in 
the  back,  and  the  brain  is  oppressed,  as  indicated  by  drowsine.ss, 
stupor,  or  coma,  followed  occasionally  by  convulsions.  The  ordi- 
nary duration  of  this  fever  is  four  days,  and  it  may  be  sudden  in 
its  attack,  or  be  preceded  by  some  days'  illness,  in  which  case  the 
most  prominent  and  chamcterLstic  symptoms  in  the  adult  are 
severe  muscular  pains  simulating  rheumatism,  especially  in  the 
small  of  the  twiek,  and  the  frequent  occurrence  of  obstinate 
vomiting,  foreboding  a  severe  form  of  the  disease. 
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<  )n  the  fourth  day  inclusive  from  the  first  attack  of  the  primary 
KXHxer,   and    but   seldom    later,   the   eruption 
appears,  and   the  third   stage   commences.     The  phenointt 
the  third  stage  are  as  a  calm  succeeding  to  a  storm  ;  for,  on  the 
appearance  of  the  eruption,  the  fever  remits,  the  heat  aK 
affection  of  the  head  subsides,  the  vomiting  ceases,  and  the  j 
returns  to  its  natural  standard,  and  consequently  the  febrile  i 
mmieiia  have  altogether  disappeared  for  the  time.     A  temporary 
defervescence  is  thus  well  marked,  the  temperature  (ailing,  from 
perhaps  100°  Fahr.,  progressively  downwards  to  100°  Fahr. 

The  number  of  pustules  varies,  according  to  the  severity  of  the 
case,  from  about  twenty  to  some  thousands.     Tiny  appear  first  in 
minute  bright-red  specks  on  the  face,  neck,  and  upper  extremil 
then  on  the  trunk,  and  lastly  on  the  lower  extremities,  and  run 
their  course  in  a  succession  of  crops.    They  undergo  tht 
imitations  of  pimple,  vesicle,  and  of  pustule  already  descri 
About  the  eighth  day  of  the  disease,  however,  or  when  the  erup- 
tion is  fully  cmt  over  the  whole  body,  and  the  pustules  on  the 
face  begin  to  maturate,  the  whole  lace,  head,  and  neck  swell,  par- 
ticularly the  eyelids,  which  often  close  and  blind  the  patient  ; 
the  swollen  parts  also  throb,  and  are  painful  when  touched,    Th»- 
in  tumescence  of  these  parts  lasts  three  days,  during  which 
spaces  between  the  pustules  inflame,  and  are  of  a  deep  red  nr 
damask-rose  colour ;  and  the  closer  this  resemblance  is  seen  to  be, 
the  milder  will  be  the  subsequent  affections. 

(r  Is  during  this  period  of  intumescence,  simultaneously 
the   renewed    hyperemia  of  the  &kin,  and   introdui 
change   taking   place   in  the  contents  of  the  pustule,  that   the 
fever,  which   had  remitted,  returns,  and  the  fourth  tttage,  or  that 
of  secondary  fever,  commences — the  Fever  of  8up% 
stage,  in  eases  of  ordinary  intensity,  is  marked  by  a  rise 
perature  to  a  considerable  height,  by  a  frequent  pulse,  Bomuti] 
by  a   rigor,  and    by  slight  delirium,  from  which  the  patient  Lh 
easily  aroused.     If,  however,  the  disease   he  of  greater  intensity, 
hematuria,  haemoptysis,  or  a  hard  dry  cough,  are  added.      In 
favourable   cases   the   swelling  of  the  face,   the    redness   of 
intervening  spaces,  and  also  this  secondary'  fever,  having 
from   the   eighth    to   the  eleventh  or  twelfth  day,  subside, 
the  pustule,  now  fully  ripe,  bursts  and  discharges  a  thin  vellow 
niatter,  which,  concreting  into  a  crust,  falls  otf  on  the  fourteenth 
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or  fifteenth  day,  and  the  disease  terminates.  During  this  some- 
what protracted  defervescence  the  temperature  sinks  gradually, 
to  rise,  perhaps,  for  the  third  time,  when  the  desiccation  tabs 

In  the  very  mild  variety  of  distinct  small-pox  which  was  wont 
to  be  named  the  ^Aon  the  primary  fever  is  little  mom 

than  a  febricula;  the  pustules  do  out  exoead  half  i  doeen  to  two 

or  three    hundred;   and,  having   passed    through    the  stages   of 

pimple  and  of  v  hey,  on  the  eighth  day — Le<,  about  the 

d   time  of   maturation — shrivel*  desiccate,  and  crust.      The 

ndary  fever,  often  so  fatal,  does  not  recur,  so  that  the  con- 

nee  usually  commences  on  the  eighth  day,  and  the  disease 

is  terminated  on  the  eleventh. 

It  was  once  supp>  t  in  such  cases  the  pus  of  the  pustules 

was  absorbed,  but  it  appears  that  pus  does  not  form,  the  fluid 

always  remaining  serous.      In  cases  of  any  degree  of  severity, 

Q  in  the  distinct  muill-pos,  the  poison  acts  not  only  on  the 

skin,  hut  also  on  the  buccal  and  conjunctival  membranes,  and 

produces  an  exudation  OH  those  parts.     This  additional  affection, 

BWV  does  not  appear  to  aggravate  the  fever,  or  to  occasion 

other   inconvenience    than  what   arises   from   the   local   dise 

The  buccal  eruption  is  usually  preceded    and  accompanied   by 

soreness  of  the  throat  and  dimculty  of  swallowing,  and  sometimes 

mHvfttioii  :  but  niptoms  do  not  exceed  those  of  a  common 

sore    throat.      The  exudation   upon   the   mucous  membrane    is 

generally  resolved  without  the  formation  of  ulcers,  or  anything 

that  can  he  considered  a  scab  or  cicatrix.     The  exudations  which 

i  within  the  eyelids  are  not  attended  with  much  pain,  and 

t  is  only  when  the  swelling  has  subsided  that  the  mischief  which 

discovered. 

A  peculiar  faint  and  sickly  odour,  of  a  '  'greasy,  disagreeable" 

kind,  and  quite  i  from  the  small -pox  patient 

dun  period   of  maturation  of  the  pustules,      So  much   is 

this  tin*  ease,  that  Dr.  Watson  says  "one  might  name  the  disease 

ait  once  by  the  smell"     When,  however,  the  disease  assumes  an 

[fable    eli  and   threatens  a  fatal   termination,   the 

which  ought  to  have  been  intumosccnt  on  the  eighth  day, 

without  increase  of  size,  and  the  spaces  which  ought  to 

have   inflamed  are   pale    and    white.       The    pustules   also,   B 

Sydenham,  look  red,  and  continue  elevated  (even  after  death). 
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and    the   saliva,   which  flowed  freely  up    to  this  day,  suddenly 
ceases.     At  this  critical  period  the  secondary  fever,  instead  of  its 
usual  sthenic  character,  may  assume  one  of  two  forms, — namely, 
cither  a  form  like  the  second  stage  of  typhus,  with  brown  ton:, 
frequent   pulse,   and    delirium;    or    the   patient   may   be    01 
whelmed  with  the  depressing  influence  of  the  poison,  and  »i 
almost  without  experiencing  a  redaction,  the  pulse  heing  hardly 
increased   in   frequency,  the  heat  of  the  body   natural,  and   the 
intellect  unimpaired.     But  the  patient  suffers  from  an  indescrib- 
able restlessness,  an  inexplicable  anxiety,  some  cough,  with  sick- 
ness, a  frequent  desire  to  pass  urine,  and  with  these  symptoms 
be  dj 

Symptoms  of  the  Confluent  Small -Pox. — The  confluent  small*  pox 
is  described  by  Sydenham  as  beginning  with  sympton  r  U> 

those  of  the  distinct  small*poxt  but  more  violent;    the 
stage,  or  primary  fever,  being  attended  with  more  sickness  I 
vomiting,    with   a   higher  temperature,  with  rigors,   with   B 
severe  muscular  pain,  with  more  considerable  delirium,  and   in 
children  often,  on  the  evening  before   the   eruption,  by  convul- 
sion b.     This  fever  is  not  only  more  intense    than  in  the 
kind,  but  is    of  shorter   duration,  and    more    tumultuous— 
eruption  appearing  more  generally  on  the  third  day,  or  even 
earlier;  and  the  sooner  the  pustules  appear,  so  much  the  m 
confluent  is  the  disease  that  follows  likely  to  be.     The  eruption 
is  often  preceded  by  an  extensive  erythematous  or  erysi] 
inflammation,  and  the  pimples  come  out  irregularly,  or  in  small 
clusters,    like    mi-asles,    and    are  less   eminent   than    in 
small -pox. 

When  the  thin!  or  eruptive  stage  is  formed,  the  prim 
remits,  but  not  so  completely  as  in  the  distinct  kind,  for  the  ) 
often  continues  frequent  (110  to    120    in  a    minute),   and 
temperature  does  not  fall  so  distinctly,  the  tongue  is  white,  and 
even  the  delirium  may  recur  in  the  evening.     This  eruption  also 
has  some  remarkable  characters;  for  the  pustules,  especially  V 
of  the  face,  do  not  rise;  they  are  more  irregular  and  flatter  in 
their  forms;  and,  from  their  greater  number  and  contiguity,  run 
into  each  other,  or  are  confluent,  sometimes   forming  bullae  as 
larg£  as  a  hen's  egg,  and  sometimes  scarcely  a  portion  of  healthy 
skin  is  visible. 

Other  symptoms,  sometimes    seen    in    the  distinct  small-pox, 
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never  fail  to  accompany  the  second  stage  of  confluent  small-pox — 
namely,  sore  throat  and  salivation.  The  tonsils  and  the  fauces 
become  tumid  and  red,  the  face  begins  to  swell,  and  then  the 
salivary  discbarge  begins  either  with  the  eruption  or  within  a 
day  or  two  afterwards.  The  discharge  of  saliva  is  at  first  thin 
and  copious,  resembling  the  ptyalism  of  mercury.  About  the 
eighth  day,  however,  it  becomes  viscid,  and  is  expectorated 
with  difficulty;  while  in  bad  cases  it  either  ceases  for  a  day  or 
two,  and  then  returns,  or  it  disappears  altogether  abruptly ;  and 
if  the  swelling  of  the  face  also  subsides  suddenly,  the  danger  is 
great  Children  are  not  so  liable  to  this  salivation  as  adults.  In 
them,  however,  a  vicarious  diarrhoea  often  appears,  but  not 
constantly;  neither  does  it  occur  so  early  in  the  disease.  It 
is  frequently  profuse,  and  often  proceeds  till  the  disease  ter- 
minates Not  unfrequently  the  larynx  and  trachea  are  impli- 
cated, even  to  the  larger  divisions,  of  the  bronchia  There 
is  cough,  with  hoarseness,  painful  expectoration,  and  sometimes 
complete  extinction  of  the  voice.  These  are  most  dangerous 
symptoms.  ♦ 

It  has  been  stated  that,  on  the  appearance  of  the  eruption  and 
the  commencement  of  the  third  stage,  although  the  fever  is  miti- 
gated, it  does  not  altogether  subside,  defervescence  is  incomplete, 
and  the  affection  of  the  head,  the  frequency  of  the  pulse,  and 
greater  heat  of  the  surface,  often  continue.  With  these  ominous 
symptoms  still  present,  on  the  eighth  day  of  the  eruption,  or  the 
eleventh  day  of  the  fever,  the  fourth  stage,  or  secondary  fever, 
commences,  bringing  with  it  new  sources  of  anxiety  to  the  physi- 
cian and  of  danger  to  the  patient.  Gregory  and  Watson  both 
consider  the  eighth  day  of  the  eruption  as  the  most  perilous  day 
of  the  disease.  Blood  often  appears  in  the  urine  in  slight  and 
sometimes  in  large  amount.  Renal  cylinders  are  not  uncommon. 
The  bladder  is  affected  in  a  great  number  of  cases,  and  there  is 
increased  mucus.  If  the  urine  be  retained  in  torpid  and  semi- 
comatose cases,  it  becomes  soon  ainmoniacal,  as  in  all  cases  with 
catarrhal  cystitis  (Parkes  On  the  Urine,  p.  262). 

"  The  confluent  small-pox,"  says  Sydenham,  "  does  not  in  the 
least  endanger  life  in  the  first  days  of  the  illness,  unless  there 
happens  a  flux  of  blood  from  the  urinary  passages,  or  from  the 
lungs.  Yet,  on  the  decline  of  the  disease,  or  on  the  eleventh, 
fourteenth,  seventeenth,  or  twenty-Brst  days,  the  patient  ia  often 
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bttragbt  to  such  a  state  that  whether  he  will  live  or  di 
uncertain.     He  is  first  endangered  on  the  eleventh  day  by  a  high 
lever  (and  the  highness  of  the  temperature  may  indicate  the  dan- 
ger led  with  great  restlessness,  and  other  symptoms  w 
ordinarily  prove  destructive,  unless  prevented  by  medicine.     But 
should  the  patient  outlive  this  day,  the  fourteenth  an 
teenth  are  to  be  apprehended,  for  a  very  vehement  tit  of 
068B  comes  on   every   day   towi  \gf  and   there   is   tbb 
litest  difficulty  in  saving  him."     The  disease  is  apt  to  prove 
fatal   by   way   of  apno&a,  after  the  eighth  day;    but  after  that 
period  the  characters  of  asthenia  supervene. 

rin    fatal  symptoms  of  the  fourth  stage  are,  the  absence  of  the 
usual  I-  i  the  intermediate  spaces,  the  non-intumescence  of 

face,  the  suppressed  salivation,  cough,  with  hfemoj 
hematuria,  and  great  restlessness  Sometimes  other  sj 
are  added  to  these,  as  a  brown  tongue,  delirium,  petechia*,  or  a 
Mack  spot  in  the  centre  of  each  pock,  scarcely  so  big  us  a  pin's 
bead;  or  a  dkpoeadon  to  gangrene  in  the  large  vesicles  When 
i  am  present,  few  patients  survive  the  crisis.  In 
some  cases,  however,  the  event  is  favourable,  and  the  patient  i* 
restored;  but  the  struggle  is  sharp,  and  the  convalescence  long. 
In  its  progress  an  endless  series  of  abscesses  may  form,  or  inflam- 
i  nation  of  a  joint  may  take  place,  and  produce  lameness;  ulceration 
of  the  cornea!  blindness,  otitis,  or  deafness  may  also  ensue;  while 
the  dt'eply-soui  ifl  a  lasting  record  of  the  severity  of  the 

use,  and  of  the  great  danger  the  patient  has  survived. 


2.   Of  the  Inocuhited  Snudl-Pax. 

Symptoms. — The  phenomena  which  result  from  the  introdi 

la   poison  by  means  of  the  cutis  differ  in  many 

Wgpofltm  fv,'tn  [host  that tQG&OK  in  tin.*  natural  snudl-pox.  and  thev 

arc  as  fellows; — On   the  day  after  the  operation  is  performed, 

little   alteration    fa   disrnwn  d    in   the  punctured   part      On  the 

aeeond  day,  however,  if  the  part  be  viewed  with  a  lens,  and  the 

operation    has    succeeded,  there    generally  appears   an    orange- 

coloured  stain  around  the  incision,  while  on  the  fourth  or  fifth 

day  the  pari  la  hard,  Bfightljr  inflamed,  and  itches,  and  a  vesicle 

mini  is  formed  on  it.     About  the  sixth  day  scram 

It  in  the  axilla,  symptoms  which  foretell 

near  appreai  I  fever  and  the  favourable  progress  of 


PlTEXuMENA   IN   THE   INOCULATED  SMALL-l 


2*7 


disease.     On  the  seventh  day  the  vesicle  becomes  more  developed 
und  the  ml  areola  forms  round  its  base. 

The  operation  having  now  been  performed  seven,  eight.  Of  nine 
f$  (the  usual  period  of  latency  of  the  poison  when  so  inoc- 
ulated), and  the  vesicle  having  existed  four  days,  the  ordinary 
symptoms  of  primary  fever  appear.     This  fever  lasts  three  or  font 
days,  when  the  genera]  eruption  follows,  now  called  the  secondary 
eruption,  the  pustules  coming  out,  as  usual,  in  three  successive 
it  the  face,  trunk,  and  lower  extremities.     On  the  day  of 
general   eruption  the  primary   pustule*  says  Dr.  Gregory,  is 
d  with   matter,  and  proceeds  Oil  its   ooursej  so  that  it  has 
scabbed  when  the  secondary  eruption  is  only  about  to  maturate. 

Ill-  most  remarkable  phenomena,  however,  of  the  inoculated 
small-pox    are    the    singular    mildness   of    the    fever    and   the 
inifthed  number  of  the  pustules  of  the  secondary  eruption, 
mildness  of   the   fever   is   thus  instanced   by   the   late   Dr„ 
Wtttecm,  of  the  London  Foundling  Hospital: — '*  Of  the  seventy- 
four   persons  whose  histories  I  have  related,  though  inoculated 
with   variolous  matter  in  different  states,  although  prepared  in  BO 
brent  a  manner,  and  a  great  number  not  otherwise  prepared 
than   by  an  abstinence  from  animal  food,  not  one  of  them  wcro 

ordered  enough  during  the  whole  progress  to  occasion  the  I 
anxiety  for  the  event;  not  one  of  them  had  their  eyes  closed  a 
single  day,  from  the  pustules  being  upon  the  eyes  or  near  them; 
none  continual  in  bed  an  hour  longer  than  they  would  have  dun 
in  tJ  health. 

The  number  of  pustules  is  subject  to  great  varieties,  but,  with 
few  exceptions,  is  much  less  than  in  the  natural  srnalNpox. 
In  some  cases   not  mure  than  two  or  three  appear  ;  occasionally' 
the  primary  pustule  is  seen;  but  more  generally  the  numb*. 
varies  from  ten  to  two  hundred,  the  mean  being  thirty  or  forty. 
Such    is  the   general  course  of  the  inoculated  small-pox.     In  ti 
few  instances,  however,  the  disease  that  follows  this  operation 
and  in  a  still  smaller  number  it  is  confluent; 
iftt   case    the    patient    is   perhaps    destroyed      Many 
been  propounded  to  explain  the  singular  mildrj 
he  inoculated  small-pox,  but  none  of  them  are  satisfactory. 
Complications    of    Small-Pox    and    Special    Morbid   Tendencies.— 
dl-pox    having  been  chiefly  studied  previous    to  any  sound 
f  morbid  anatomy,  or  of  morbid  poisons,  tb 
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■nnl  subsequent  affection*  of  the  disease  are  still  but  imperfectly 
wn.     About  the  eighth  day  in  the  distinct  small  -pox,  and 
eleventh  day  in   the    continent  small -pox,  a  secondary  fever 
established,  and  at  the  same  time  a  new  aeries  of  phenomen 
may  present,  themselves  in  a  few  severe  cases,— as  affections  of  tli 
lungs,  of  the  pleurae,  or  of  both  ;  of  the  urinary  organs,  Of 
areolar  tissue  of  the  body  generally.     It  is  daring  the  progress  i 
this  secondary  fiver  that  frequent  opportunities  occur 
defeneration   into  a  fatal  type.      In  such  cases  complete  dsfbf 
vescenee    is   never    established  ;    but  lesions  become  developed 
whose  advent  is  capable  of  being  appreciated  by  careful  recordfl  i 
morning  and  evening  temperature  during  the  progress  of 
fever  of  suf'  n.      These   are  the   tertiary    affection*,  tli 

eruptions  and  the  fever  being  the  secondary  effects  of  the  specif 
poison. 

The  most   frequent  affection  of  the  lungs  is  haemoptysis,  bo 
occasionally  inflammation  of  these  organs  takes  place,  general] 
pleuro-pneumouia*     The  raucous  membrane,  for  instance,  ot 

tchea  is  found  often  covered  with  a  thick  seini- purulent,  niuci- 
form  matter,  peculiar  to  small-pox,  irregular  or  honey-combed 
iLs  free  surface,  and  which  being  removed,  the  subjacent  fciflSi 
found  diffusely  inflamed.     The  substance  of  the  lungs  also 
occasionally  found  inflamed   in  every  degree,  even  to   pun; 
infiltration.      The    pleura    also,    according    to    Dr.    Gregory,  is 
peculiarly  disposed  to   inflammation,  which  comes  on  about  Hm 
eleventh  or  twelfth  day,  for  the  most  part  very  suddenly,  and 
proceeds  rapidly  to  empyema,  sometimes  destroying  the  patier 
in  thirty-six  hours.     The  inflammation  of  the  pleura  does  nc 
merely   run   into   suppuration,   but  takes  e^ery  other  form 
which  it  is  at  any  time  liable. 

The  tertiary  action  of  the  variolous  poison  on  the  urinary  anci 
genital  organs  is  seen  in  the  frequent  occurrence  of  L.  in 

I  formation  of  abscess  of  the  kidney,  in  the  occurre 
eripheric  and  parenchymatous  orchitis,  and  in  ovaritis:  while 
its  action  on  the  uterus  is  manifest  from  menorrhagia  in  the 
unimpregnated  &tate,  and  by  frequent  miscarriage  when  the 
patient  is  parturient  The  areolar  tissue  of  the  body  generally  is 
also  acted  upon  by  this  poison.  In  some  cases  examined  a  few 
bourn  after  death  the  bodies  can  with  difficulty  be  laid  on  the 
table,  the  skin  being  detached  by  the  pressure  necessary  to  raise 
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them;  and  the  serous  coat  of  the  intestines  separates  from  the  mu- 
cous and  muscular  coats  with  the  greatest  facility  for  many  feet, 
and  apparently  might  be  entirely  peeled  off.  In  some  cases  the 
finger  can  be  thrust  through  the  walls  of  the  heart  with  ease,  as 
if  the  muscle  of  that  organ  had  become  unnaturally  soft  and 
broken  down.  This  affection  of  the  areolar  tissue  generally  is 
seen  in  the  great  tendency  to  the  formation  of  abscesses  on  the 
subsidence  of  the  eruption;  for  twenty,  thirty,  and  even  more 
small  abecesses  will  sometimes  form  on  a  limb  or  other  part  of 
the  body,  in  most  formidable  succession,  and  which,  on  being 
opened,  are  found  to  contain  sanious,  or,  only  in  a  few  instances, 
laudable  pus. 

Isogenic  Fever. — In  a  case  of  septicaemia,  occurring  during 
the  course  of  confluent  small-pox,  examined  by  Dr.  Parkes,  the 
disease  ran  its  course  well  till  the  eleventh  day,  when  there  was 
shivering;  on  the  following  day  there  was  bilious  vomiting;  on 
the  fourteenth  day  there  was  sudden  pain  in  the  right  wrist,  and 
swelling  of  many  joints;  and  on  the  following  day  there  were  all 
the  well-marked  symptoms  of  pyaemia.  A  daily  examination  of 
the  urine  showed  the  remarkable  fact  that  the  amount  of 
sulphuric  acid  passed  continued  progressively  to  increase  daily — 
rising  from  23 8  grains  to  444  grains  (Parkes  On  ilie  Urine, 
p.  267). 

Sequela. — The  different  lesions  that  have  been  mentioned  are 
not  the  only  miseries  from  which  the  patient  may  suffer;  for  these 
are  often  followed  by  sequelae  even  more  formidable  than  the  pre- 
ceding phenomena,  as  blindness,  deafness,  or  lameness.  With 
respect  to  blindness,  it  is  generally  supposed  that  pustules  form 
on  the  conjunctiva  or  cornea,  the  inflammation  then  extending  to 
the  deeper-seated  parts,  and  thus  destroying  the  eye.  Mr.  Marson, 
formerly  surgeon  to  the  Small-Pox  Hospital,  says  that,  according 
to  his  experience,  "The  eye  seems  to  possess  a  complete  immunity 
from  the  small-pox  eruption,  and  that  although  it  sometimes 
extends  to  the  inner  margins  of  the  eyelids,  the  particular  local 
affection  that  causes  the  destruction  of  the  organ  of  vision  in 
variola  begins  generally  on  the  eleventh  or  twelfth  day,  or  later, 
from  the  first  appearance  of  the  eruption,  and  when  the  pustules 
in  every  other  part  of  the  body  are  subsiding.  It  comes  on  after 
the  secondary  fever  has  commenced,  with  redness  and  slight  pain 
in  the  part  affected,  and  very  soon  an  ulcer  is  formed,  having  its 
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seat    almost    invariably    at    the    margin    of  the    cornea.     This 
continues  to  spread  with  more  or  less  rapidity,  and  the  ulceration 
passes  through  the  di  fie  re  at  lay  era  of  the  cornea,  until  the  aqueous 
humour  escapes,  or  till  the  iris  protrudes.    In  the  worst  eases  there 
is  usually  hypopiun,  and  when  the  matter  is  discharged,  the  a 
talline  lens  and  vitreous  humour  escape.     In  some  instance*  the 
ulceration  proceeds  very  rapidly:   I  have,  more  than  once,  seen 
the  entire  cornea  swept  away  within  forty -eight  hours  from  the 
apparent  commencement  of  the  ulceration;  and,  what  is  sing 
now  aud  then  the  mischief  goes  on  without  the  least  pain  U  i 
patient,  or  his  being  aware  that  anything  is  amiss  with  his  e y 
Further,  he  calculates  that  in  1,000  cases  26  hud  ophthalmia 
about  1  in  39;  and  of  these  11  lost  an  eye  each,  or  1  in  a 
101 I 

The  inflammation  of  the  buccal  membrane  may  extend  to  the 
Eustachian  tube,  causing  suppuration  of  the  ear,  and  sometimes 
permanent  deafness.  It  may  spread  also  to  the  glottU;  and  the 
patient  has  been  known  to  die  suffocated  by  effusion  into 
areolar  tissue  around  it,  causing  occlusion  of  the  aperture.  Some* 
times  it  has  terminated  in  ulceration,  with  the  loss  of  a 
of  the  nose,  or  in  caries  of  the  jaw-bone,  or  in  enlargement  of  tbe 
glands  of  the  neck. 

The  soreness  of  the  fauces  and  tonsils  is  often  associated  with 
pustules  on  these  parts;  and  the  tongue,  the  roof  of  the  mouth, 
the  inside  of  the  cheeks,  the  uvula,  and  the  may 

be  covered  with  an  eruption  like  pustules;  and  it  has  I 
much  disputed  whether  the  eruption  forms  on  any  other  part 
of  the  mucous  membrane.  As  a  general  principle,  it  d 
but  Martinet  found,  in  a  man  that  died  on  the  eighth  day, 
the  rectum  covered  with  what  he  supposed  to  be  variolous 
pustules.  Rostau  has  seen  the  alimentary  canal  garnished 
with  pustules  similar  to  those  of  the  mouth,  from  the  oesophagus 
to  the  rectum.  Sir  Gilbert  Blane  also  met  with  pustules  on  the 
mucous  membrane  of  the  intestines  in  two  |  1  in 

the   West   Indies;  and   Rayer  has  given  a  plate   representing 
pustules  on  the  mucous  membrane  of  the  trachea      Dr,  II 
experience  has  made  him  state  that,  btI  myself  have  seen  subj 
in  which  the  lungs,  brain,  liver,  and  intestines  were  thickly  beset 
with  pustules/'    Dr.  Pitzholdt,  in  the  Morbid  Anatomy  of  Sn 
s  writes  that  he  has  seen  the  peritoneum  covering  the^liver 
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and  the  spleen  presenting  appearances  which  he  felt  justified  in 
regarding  as  the  product  of  small-pox. 

The  pustules  which  form  on  the  mucous  membrane  of  the 
intestine,  however,  have  not  been  very  distinctly  studied  either 
as  to  their  course  or  phenomena.  Eay  er  terms  them  rudimentary 
pastilles;  and  Dr.  Watson  believes  the  statement,  that  such 
pustules  exist,  to  be  a  mistake. 

A  case  of  small-pox  recorded  by  Dr.  George  Patterson,  of 
Edinburgh,  was  examined  by  one  of  the  most  learned  and 
discriminating  pathologists  of  the  day,  Professor  W.  T.  Gairdner. 
He  observed  pustules  on  the  mucous  membrane  of  the  colon,  and 
pronounced  them  to  be  identical  with  the  pustules  on  the  skin 
(Edinburgh  Monthly  Journal,  1849,  p.  549).  Still  it  appears  to 
be  doubtful  whether  such  eruption  on  the  mucous  membrane  of 
the  intestine  is  not  the  same  as  that  seen  in  cholera  cases, 
extending  (as  I  have  frequently  seen  it  do  in  cases  I  examined  in 
the  hospitals  at 'Scutari,  in  1855)  throughout  the  whole  intestinal 
tract.  The  appearance  of  eruption  in  such  cases  is  due  to  the 
solitary  mucous  glands,  which  are  filled  with  exudation,  not  of 
a  purulent  kind,  but  having  all  the  external  appearance  of 
pustules. 

Such  are  the  pathological  phenomena  which  occasionally  com- 
plicate small-pox.  Death,  however,  not  unfrequently  anticipates 
their  action,  and  destroys  the  patient  during  the  primary  fever, 
and  before  any  of  them  are  set  up. 

3.  Of  the  Small-Pox  after  Vaccination — Varioloid,  or 
Modified  Small-Pox. 
Symptoms,  Course,  and  Modifications. — It  has  been  already 
noticed  that  during  the  epidemic  prevalence  of  small-pox,  even 
before  vaccination  was  known,  cases  of  small-pox  occurred  in  a 
very  modified  form:  such  as  the  occurrence  of  variolous  fever 
without  the  eruption  (variolce  sine  variolic  vel  eiwptione),  or  the 
occurrence  of  small-pox  in  which  the  eruption  continued  vesicular 
(the  crystalline  pock),  and,  lastly,  the  occurrence  of  small-pox  in 
which  the  vesicles  dried  up  instead  of  becoming  mature  pustules, 
and  known  as  stone-pock,  horn-pock,  wart-pock  (variola  vemu- 
co&a  vel  cornea).  Modern  pathology  now  regards  these  varieties 
as  the  result  of  the  modifying  influence  of  vaccination:  and  they 
may  now  be  all  described  and  classed  under  the  common  name 
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laid.  Comparative  mildness  of  symptoms  and  course 
their  great  characteristic.  There  appeals  to  he  every  variety 
the  nature  of  the  modification,  of  winch  the  principal  are: — 

1.  A  fever  of  three   days,  without   eruption,  affect 
during  variolous  epidemics. 

2,  A  high  and  severe  fever,  followed  by  a  very  mild  erupti 
sometimes  only  a  single  poek :    the  slight  proportion  which 
amount  of  eruption  bears  to  fcbe  He verity  of  the  preceding  I 

rhape  the  most  marked  characteristic  of  varioloid. 

Hie  occasional  appearance  of  a  scarlet  efflorescence  like  thi 

scarlatina  or  roseola,  preceding  the  appearance  of  the  p 
pimples,  which  occur  as  a  very  scanty  crop. 

4  In  some  rare  instances  the  eruption  is  confluent,  but  does 
not  advance  beyond  the  development  of  a  pimple  or  vesicle,  and 
begins  to  dry  on  the  fourth  or  fifth  day  of  the  eruption,  (i 
a  small  hard  tubercle,  which  soon  disappears. 

Sometimes    the   eruption    is  at   once    pimple,   ve- 
il Ie  at  one  time  in  the  same  case, 

6.  Sometimes  the  eruption  runs  its  regular  course,  but  stops 
leaner,  sometimes  on  the  sixth   or  seventh  day,  instead    of  t 
eight  or  ninth.     In  general,  it  may  be  stated  that  the  sevcri 
and  fully  developed  state  of  the  disease  is  in  proportion  to  th 
length  of  time  which  elapses  from  vaccination  (Copland), 

7-  The  varioloid  eruption  wants  the  peculiar  odour  of  natu 
small-pox,  and  secondary  fever  is  very  rare, 

8.  Other  eruptive  a  flections — such  as  measles,  scarlatina,  pu 
pin  ;l— materially  modify  the  course  and  symptoms  of  small-pox* 

Generally,  it  may  be  stated  that,  after  an  inter  inuou 

fever,  lasting  a  few  days,  a  final  exacerbation  terminates  thi 
suddenly  and  simultaneously  with  the  development  of  the  ami 
pox  pimples,     A  rapid  and  perfect  defervescence  then 
temperature  decreasing  seven  or  even  nunc  degrees  (Fab?-)  within 
thirty-six  hours.     From  this  event  the  patient  remains  cntii 
free  from  fever — provided  th<  us  compl  -in 

spite  of  the  continuous  and  progressive  development  of  the  small- 
pox pimples  into  pustules,  and  even   in  spite  of  the  succe^ 
eruption  of  new  pimples. 
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TYPICAL  RANGE  OF  TEMPERATURE  IN  A  CASE  OF  SMALL -POX 
MODIFIED  RY  VACCINATION.  THE  RECORDS  INDICATE  MORN- 
ING (M.)  AND  EVENING  (E)  OBSERVATIONS,  COMMENCING  ON 
THR  EVENING  OF  THE   SECOND  DAY   (Wunderlich). 


E. 

M.     E. 

M.     E. 

M.     E. 

M.     E. 

M.     E. 

M 
•>— 

106.7 
1U4.9 

•  10*.* 
10 1  A«l 

100.4a 
96.8 

7*day 

LINE    OF    NORMAL    TEMPERATURE.   08°   FAHR.  •87.7 

Kxhaustion  of  Susceptibility. — The  small-pox  has  the  property, 
in  common  with  measles  and  scarlet  fever,  of  exhausting,  on  the 
first  attack,  the  susceptibility  of  the  constitution  to  the  future 
actions  of  the  poison.  This  law,  however,  is  not  without  some 
exceptions,  and  in  an  epidemic  at  Marseilles,  Bosquet  considered 
that  one  person  in  one  hundred  was  attacked  a  second  time 
with  small-pox.  In  some  few  instances  even  a  second  attack 
has  no  protective  influence.  Dr.  Roupel  says  he  met  with  an 
instance  in  which  small-pox  occurred  three  times  in  the  same 
person.  The  lady  of  a  Mr.  Guinnett  had  it  five  times.  Dr. 
Matson  speaks  of  a  lady  who  had  it  seven  times ;  while  Dr.  Baron 
mentions  a  surgeon  of  the  South  Gloucestershire  Militia  who  was 
so  susceptible  that  he  took  small-pox  every  time  he  attended 
a  patient  labouring  under  that  disease. 

Co-existence  of  Small-Pox  with  other  Morbid  States. — The  variolous 
poison  is  capable  of  coexisting  with  many  other  poisons,  and  also 
of  influencing  their  actions,  and  of  being  reciprocally  influenced 
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by  them,     Desflcocarz  has  seen  variola*  co-exist  with  k» 
and  with  whooping-cough  ;    Cruikshanks  with  measles;   Ftuak 
with  psiir.i;  and  Dimsdale  with  syphilis.    A  patient  was  ai 
into  St.  Thomas s  Hospital  with  tertian  ague,  writes  T)r,  Willi 
the  ague  subsided  and  the  small-pox  appeared.     The  smalt 
having  run  its  course,  the  ague   immediately  returned      Ri 
mentions  a  ease  of  triple  disease  co-existing — namely,  small-; 
measles,  and  whooping-cough- — and  that  they  all  ran  their  course 
together. 

Cause. — The  same  obscurity  hangs  over  the  cause  of  small -pox 
as  over  that  of  many  other  diseases  of  the  zymotic  cl 
of  measles  and  of  scarlatina.     There  is  every  probability,  how 
that  these  diseases  have  now  no  other  mode  of  communication 
than  from  one  person  to  another.     There  are  some  ground 
believing,  however,  that  small-pox,  in  common  with  son 
distempers,  originated  in  the  lower  animals,  and  extended   B 
them  to  the  human  species  by  infection  or  contagion.     Sheep,  we 
know,  are  liable  to  a  distemper  of  the  nature  of  small-pox;  and 
th*  i  ason  to  infer  that  the  disease  is  perpetu 

its  own  specific  poison,  miasm,  effluvium,  or  virus,  which  spr 
it  about  by  the  media  of  impalpable  substances  technically  cal 
"fow  and  which  are  capable  of  receiving,  preserving,  and 

carrying  the  germs  of  the  disease.      By  such  impalpable  m 
the  disease  has  been  propagated  since  its  first  appearance  in  the 
world.     The  poisonous  material  of  small-pox  is  given  out  from 
the  mucous  and  cutaneous  surfaces  of  a  patient,  especially  from 
the  lungs  and  skin,  from  the  exhalations,  the  secretions,  the 
eretions,  the  matters  in  the  vesicles  and  pustules,  and  the  scabs. 
These  all  contain  the  noxious  germs  of  the  disease,  which  may 
attach  themselves  to  bed-clothes,  body-elothea,  and  especial"; 
woollen,  cotton,  and  felted  articles.     Such  stuffs  retain  the 
poison  for  a  very  long  but  undetermined  period:  any  number  of 
years,  so  far  as  is  known — just  as  the  hut,  cap,  and  coat  worn  in 
a  d  issue  ting-room  retain  the  peculiar  effluvia  of  that  pi 
very  long  period. 

It  is  not  yet  determined  at  what  period  Hub  poison  is  first 
generated  by  tin*  patient's  person,  whether  during  the 
fever,  or  not  till  after  the  eruption  lias  appeared;  but  it  probably 
begins  to  form  and  multiply  during  the  primary  fever.    Generally, 
it  may  be  stated  that  the  poison  is   most   powerful  when  it  is 
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most  manifest  to  the  sense  of  smell;  that  the  dried  crusts  of  the 
pustules  or  scabs  possess  the  power  of  communicating  the  disease, 
and  retain  this  power  for  a  very  long  time.  It  is  unsafe  for  a 
8U9oeptible  person — i.  e.,  a  person  who  has  not  been  vaccinated, 
or  has  not  had  small-pox — to  be  in  the  same  room,  or  in  the 
same  house,  with  a  patient  labouring  under  the  disease.  It  has 
been  caught  by  passing  a  child  ill  of  small-pox  in  the  street;  so 
that  u  to  expose  a  person  in  the  public  highway,  infected  with 
this  contagion,  is  considered  a  common  nuisance,  and  indictable 
aa  such."  The  dead  body  of  a  variolated  person  is  equally  in- 
fections, and  students  who  have  been  near  it  when  brought  into 
the  dissecting-room  have  in  consequence  had  the  disease  com- 
municated to  them,  although  they  may  not  have  touched  the 
body  (GfiSAB  Hawkins).  The  infecting  distance,  therefore,  must 
be  many  yards  around  the  patient's  person :  indeed,  with  every 
precaution,  there  is  great  difficulty  in  preventing  it  spreading 
from  ward  to*  ward  in  large  hospitals  during  the  prevalence 
of  the  disease.  "  There  is  no  contagion  so  strong  and  sure  as  that 
of  small-pox:  none  that  operates  at  so  great  a  distance"  (Watson). 
The  iact  that  small-pox  is  communicable  has  been  fully  demon- 
strated by  the  once  general  practice  of  inoculation.  The  poison 
by  this  operation  has  been  proved  to  exist  in  the  serum,  in  the 
pus,  and  in  the  crusts  of  the  small-pox  pustule.  There  is  no  law 
more  singular  and  unexpected,  in  the  whole  range  of  morbid 
poisons,  than  that  the  introduction  of  the  variolous  poison,  by 
means  of  the  cutaneous  tissue,  should  produce  an  infinitely  milder 
disease  than  when  the  same  poison  is  absorbed  by  a  mucous 
tissue.  Then  the  poison  seems  to  be  much  more  incontrollable 
in  its  operations,  as  in  the  case  when  it  affects  a  person  who 
breathes  an  infected  atmosphere  compared  with  one  who  has 
been  inoculated  with  the  small-pox  poison  inserted  beneath  his 
cuticle  through  a  puncture  of  the  skin.  Several  explanations  are 
put  forward,  namely, — (1.)  That  the  small  quantity  of  the  poison 
conveyed  by  inoculation  into  the  blood  may  make  the  difference; 
(£)  That  the  disease  is  milder  when  the  poison  is  admitted 
through  the  cutaneous  than  through  the  mucous  tissues;  (3.)  It 
may  be  held  that  in  passing  through  the  absorbent  mucous  mem- 
brane the  poison  is  not  only  admitted  in  large  quantity,  but  its 
potency  may  be  increased  and  its  amount  multiplied  by  the 
living  cells  of  the  mucous  membrane  through  which  it  passes. 
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The  causes   winch   predispose  to   small-pox   or    increasr 
susceptibility  of  infection  are, — (L)  A  very  early  age.     (2.) 
having  had  the  disease  before,     (8-)  Not  having  been  vaccta 
such  are  called  " unprotected  persons/'     (4}    Peculiarity  of  eoa- 
stitutiou — e,  </.,  the  Negro  and  dark  races.     (5  )  Fear  of  infection. 
(6.)  Epidemic  influence. 

It  is  gratifying  to  know  that  of  recent  years  the  prevalence 
and  mortality  of  small-pox  in  this  country  is  greatly  less  tfcaa 
was  wont  to  be.  Dr.  Farr  tells  us  that,  for  the  three  years* 
previous  to  1855,  out  of  every  1,000  deaths  from  all  cause*, 
only  T'tiOT  were  from  small-pox. 

Prognosis  and  Causes  of  Death. — The   prognosis  of  tie 
small -pox  is  always  most  grave.     The  danger  may  be  measured, 
to  A  curtain  degree,  by, — (L)  The  quantity  and  confluence  of  the 
eruption;    (2.)    The   state   of   the    circulating    fluids;    (J 
presence  and  nature  of  the  complication*,  especially  thos 
respiratory  organs  and   nervous  centres;   (4.)  Age,  and  habit  of 
body  of  the  patient;  (5.)   Nature  of  the  epidemic  constitir 
which  may  prevail 

Natural  small-pox  in  unprotected  persons  is  generally  very 
fatal  The  deaths  average  one  in  three.  The  fully  formed 
confluent  small-pax  is  always  very  dangerous  About  one  in  ten 
die  of  distinct  natural  small-pox;  and  one  to  three  per  cent  i 
of  small-pox  after  inoculation  Of  after  vaccination,  The  caleuU* 
tioii  of  the  proportionate  number  of  deaths,  however,  appears  to 
:i  different  years. 

There  are  certain  signs  regarded  as  unfavourable, — for  example: 

e  lumbar  pains  continuing;  the  persistence  of  vomiting 

after  the  appearance  of  the  eruption ;  the  occurrence  of  delirium, 

convulsions,  or  coma  in  adults   during  the  primary  fever;  great 

nd  simultiTi  nice  of  the  eruption  over  the 

whi  Stub  unfavourable  signs  are  not  i  ily  fatal; 

but  unfa  von  rabl  which   appear   during   second  ar 

fort-1  U  greater  probability,  a  fatal  end.    These  are:— 

absence    of  the   usual   redness  in  the   inter  j  the 

distribution  of  petechia*  in  the  interstir.  lentofa 

k  spot  hardly  so  large  as  a  pin  s  head  in  tie  of  each 

pustule;  n  livid  or  purple  colour  of  the  pustule;  a  disposition  to 

gan-  •  les;  imperfect  development  of  the 

their  sudden  subsidence,  without  remission  of  symp- 
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toms;  sadden  suppression  of  salivation;  sudden  suppression  of 
urine;  hematuria;  cough  with  haemoptoe;  absence  of  swelling  in 
the  hands  and  feet  when  the  eruption  is  copious;  tendency  to 
the  formation  of  abscesses  {pyogenic  fever)  after  desquamation 
has  commenced;  congestive  pueumonia,  or  bronchitis,  with  livid 
lips,  face,  or  extremities,  with  hoarseness  or  complete  aphonia. 
Recovery  may  take  place  even  although  the  first-mentioned  of 
these  unfavourable  signs  exists ;  but  convalescence  is  likely  to  be 
retarded  by  ulcerations  of  the  cornea,  asthenic  ophthalmia,  puru- 
lent deposits  in  the  joints,  ulceration  of  cartilages,  otitis,  abscesses 
and  suppuration  in  the  areolar  tissue  under  the  skin. 

The  development  of  scrofula  and  phthisis  is  apt  to  follow  the 
disease,  even  though  no  unfavourable  symptoms  occur.  In  preg- 
nant women  the  disease  is  always  dangerous,  often  fatal,  and 
almost  always  produces  abortion ;  and  the  foetus  so  parted  with 
not  unfrequently  bears  evidence  of  small-pox  upon  the  skin. 

The  most  common  causes  of  death  are  due  to  combinations  of 
the  unfavourable  signs  already  noticed;  and,  according  to  Dr. 
Gregory's  observations  at  the  Small-Pox  Hospital  in  1828-29,  the 
greatest  number  die  on  the  eighth  day  of  the  eruption;  or  the 
eleventh  day  of  the  fever  is  the  most  fatal  period.  In  private 
practice,  Dr.  Wood,  of  Pennsylvania,  considers  the  period  between 
the  twelfth  and  eighteenth  day  as  the  most  dangerous  to  life. 
The  greatest  mortality  from  small-pox  is  in  the  early  periods 
of  life, — for  example,  before  the  fifth  year.  Dr.  Farr  estimates 
that  out  of  every  100  deaths  from  small-pox,  75  are  below  that 
■ge. 

Diagnosis. — It  is  not  possible  to  distinguish,  except  by  careful 
records  of  the  temperature,  the  primary  fever  of  small-pox  from 
that  incident  to  many  other  diseases  with  eruptions,  or  from  the 
first  stage  of  continued  fever.  It  is  for  the  most  part  charac- 
terized by  excitement  rather  than  depression ;  and  in  the  adult 
the  muscular  pains  and  pains  in  the  back  and  loins  are  more 
severe  and  intense  than  in  ordinary  fever.  The  pain  of  the  back 
is  central  in  its  position — a  spine-ache — and  is  less  affected  by 
change  of  posture  than  the  pain  which  is  characteristic  of 
lumbago,  which  affects  the  muscles  at  the  side  of  the  spine  (often 
on  one  side  only),  and  which  is  much  aggravated  by  movement 
(Barclay).  If  vomiting  occurs,  which  cannot  be  ascribed  to  any 
obvious  cause,  and  persists  till  a  papular  eruption  appears  on  tlte 
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inflammatory  action,  which  is  apt  to  be  set  up.    The  di 
not  under  the  influence  of  any  specific.     It  must  run  it* 
But  it  is  the  business  of  the  physician  to  assuage  the  ui 
symptoms  which  may  arise,  by  all  the  most  approved  methyl 
treatment,  in  accordance  with  the  science  of  medicine   of 
present  day. 

Dietetic  and  General  Treatment— In  the  first  instance,  the  course 
to  be  pursued  is  for  the  physician  to  act  on  the  defensive,  and 
simply  protect  his  patient  from  certain  injurious  influences  to 
which  he  may  be  exposed, — such  as  heating  drinks  to  force  out 
the  eruption,  which  are  apt  to  be  given  by  ignorant  and  officious 
friends.  Throughout  the  whole  course  of  the  disease,  the  d 
should  be  strictly  limited  to  slops,  sago,  arrow-root,  and 
fruits. 

The  chamber  In  which  the  patient  lies  should  be  cool,  and 
•ly   ventilated     The   bed-clothes  should  be  light,   the   b 
linen  daily  changed;  and,  when  the  disease  is  long,  the  patiei 
hack  should  be  often  examined,  to  prevent  sloughing.     Tl 
likewise  should  be  examined,  and,  if  full  of  pustules,  the  fa 
should  be  cut  off,  to  prevent  its  matting.     If  the  disease  be  diag- 
nosed early,  however,  it  is  proper  to  shave  the  scalp,  because 
irritation  which  attends  the    suppuration    of    the    pustules  is 
thereby  diminished,  and  cold  may  be  more  efficiently  apj>li« 
the  he.nl,  if  necessary.     In  the  early  stage  of  the  priniar 
in  severe  cases  more  especially,  it  is  necessary  to  have  the  bowel* 
well  opened  in  the  first  instance,  and  to  keep  them  regular 
saline   medicine,     A   cathartic   pill,   composed   of  the   follow 
iugredienU,  will  bfl  found  to  be  efficient  in  most  specially 

if  aided  by  a  seidlite  powder,  given  six  or  eight  hours  after 
pill:— 

Two  grains  of  calomel,  one  grain  of  the  compound  extract  of  colocrnth, 
one  grain  of  gamboge,  and  one  grain  and  a  half  of  scammony,  u: 
si  stent  with  a  little  aromatic  oiL 


The  bowels  must  be  daily  attended  to  afterwards,  and  castor 
oil,  or  rhubarb,  or  magnesia,  &c,  may  sometimes  be   i 
Saline  diaphoretics,  in  the  form  of  James s  powder;  or  the  "aqua 
RCetatis  ammonise"   to   which   a  grain  or  two  grains  of  tartar 
emetic  has  been  added,  so  as  to  have  Hh  or  Ath  of  a  grain  in  w 
!• '-spoonful  of  the  mixture,  is  an  efficient  and  cooling  diaphor- 
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etic.  Spirit  of  nitric  ether,  or  the  nitrate  of  potass,  may  be  added 
if  required 

The  surface  of  the  body,  over  the  hands,  face,  and  feet,  may  be 
sponged  several  times  a  day  with  tepid  water,  with  a  view  to 
relieve  the  intolerable  itching;  but  caution  is  necessary  to  prevent 
exposure  to  cold.  Cold-cream,  or  a  liniment  of  olive  oil,  glycerine, 
and  lime-water,  smeared  from  time  to  time  over  the  itching  sur- 
face by  means  of  a  camel-hair  pencil,  may  be  found  to  afford 
relief;  and  chlorine  lotions  are  highly  spoken  of  by  Eisenmann. 
With  regard  to  the  occurrence  of  convulsions  in  children,  it  is  not 
found  that  opiates,  as  recommended  by  Sydenham  and  Cullen, 
are  expedient  When  the  children  are  robust,  or  previously  in 
good  health,  local  bleedings,  by  means  of  one  or  two  leeches  to 
the  temples,  are  more  beneficial  Delirium,  violent  screaming, 
intolerance  of  light  or  sound,  heat  of  head,  all  of  which  indicate  a 
tendency  to  meningeal  congestion,  still  more  clearly  warrant  the 
application  of  leeches. 

With  regard  to  the  propriety  of  bleeding  (general)  in  adults,  it 
»  now  well  ascertained  that  it  will  neither  eradicate  the  fever  nor 
diminish  the  amount  of  the  eruption.  Bleeding  is  only  warrant- 
able if  the  pulse  be  full  and  strong,  combined  with  evidence  of 
inflammatory  congestion  in  the  lungs,  liver,  or  brain. 

When  delirium,  with  restlessness,  wakefulness,  and  a  frequent 
pulse,  is  continuous,  an  opiate  is  indicated;  and,  combined  with 
tartar  emetic,  is  most  advantageously  given.  A  draught  composed 
of  thirty  minims  of  the  solution  of  muriate  of  morphia,  with  half 
a  grain  of  tartar  emetic,  will  be  found  beneficial  in  such  condi- 
tions, and  especially  when  given  at  bedtime. 

Cooling  drinks  of  lemon-juice,  tamarinds,  neutral  effervescing 
powders,  are  always  agreeable  to  the  patient,  who  ought  also, 
for  the  sake  of  coolness,  to  be  very  lightly  clothed.  After  the 
eruption  has  fully  appeared,  this  is  all  which  in  ordinary  cases 
requires  to  be  done,  and  if,  towards  the  tenth  or  eleventh  day, 
there  is  much  restlessness  or  sleeplessness,  an  opiate  should  be 
given. 

When  the  febrile  symptoms  do  not  abate,  as  they  ought,  in  the 
regular  course  of  the  disease,  cathartics  may  be  daily  required  to 
keep  the  bowels  open.  The  most  approved  are  the  saline  infusion 
of  senna,  or  the  black  draught,  the  compound  powder  of  jalap, 
combined  with  calomel  and  some  aromatic  powder,  such  as  ginger. 


;t— smal; 


In  this  .j !**it*  llae  bud-dtitbe*  ought  frecju 

and  abundance  of   cool   fresh   air   supplied   u»   the  apartment 

When  the  *t*u*  of  ike  dun  <tfo»*  seems  to  keep  up  th 

>*tioa,  an  anUmotiial  opiate  may  alky  irritation  and  pm 
aloep,  after  which  a  cathartic  may  be  given  with  advantage  in 

>na  wlucb  sometimes  ensue,  such  as  i 
rtlOJ  t  of  the  (on*jv*t  opiates  are  found  to 

i.<  jemill   tnjthiwmt  must  be 

I  mi  i  yatenv  if  swallowing  is  difficult     In  the  other  inflam- 

^ervioe,  provided  the 
bra!  oppression;  and  local  blood4etting  is 
always  U)  be  preferred  to  general.    In  bronchitis,  nan- 

hour  Bometimei  procure  relief;  and  if  relief 
i  not.  ft  til  ow  in  the  o  I   thirty  to  thirty-six  hours,  J' 

...  I  10 mI  1. 1 tight  to  be  given  every  second  hour  till 

thrvo  ih  vu   hiMTi   taken,  o  . -isting  of  tw  tf  of 

nitd  A.i.1  If  the  symptoms  are  not 

od  not  be  earned  farther. 

1  iv  ili  i!  ige  of  the  leooi  trer  tin-  strength  of 

Hi.   ,\-inu  11  and  support;  because  the  abun- 

i  mppin  1  extensive  rutancuus  irritation  combine  t<> 

shown  by  the  weakened  pulse,  the  dark 

eolduess  of  the  extri'inir 

Eiiiiuliiu! -    and  j    nutritious  diet,  are  now  called 

liquors,   especially   the  light 

bitter  ata  *infc  MkI  even  brandy,   may  ho  demanded.     The  diet 

t  of  milk.  fttfOBg  animal  broths,  Gggs   raw  or  lightly 

boiled,  according  lu  l\  t>tiun  of  the  physician,  regulated  by 

Ang  aean  I  red,  or  H  pitted J*  by 

suppuration  nuMuhvt,   has   taxed   the   ingenuity  of 

physiologists  and  ph}  been  suited  that  the  ioflu- 

lir  is  essential  to  the  development  of  the 
puitu  t    a  coord  i  a  u  y  th  i  ng  w  hich    won  Id   eHbet  uaily 

tide   this  influam  at  the  occurrence  of  a  sear. 

But  it  i  of  sears  can  only  be  diminished 

by  those  meaus  w  hieh  are  calculated  to  allay  the  general  violeiax- 
uf  the  disease.  When  the  eruption  is  severe,  it  is  almost  impos- 
sible to  pivvrnt   the  toimati  because  the  depression 
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results  from  the  expulsion  of  a  small  slough  ;  and  the  more  mild 
the  suppurative  inflammation  can  he  rendered,  so  in  proportion 
will  the  chance  of  M  pitting  "  be  diminished. 

The  local  means  adopted  to  prevent  "pitting"  may  be  shortly 
stated  as  follows: — 

1 ,  To  o pen  each  i ndi  vi d ual  j mstu te  after  ill  ppu n t  i r  j i  i  I  i as  commenced* 

2.  To  cauterise  the  pustules  with  nitrate  of  silver. 

To  employ  both  methods*— that  is,  to  opea  each  of  the  pustules  when 
H  become!  vesicular,  and  introduce  a  strong  solution  of  nitrate  of  silver 
into  the  cavity  of  the  vesicle.  At  the  end  of  a  week  scales  fall  off,  and 
no  pit  is  ML  Or^  lastly,  to  paint  the  iace  with  a  solution  of  nhrata  of 
BT,  in  the  proportion  of  one  drachm  of  the  nitrate  to  the  ounce  of 
water. 

4.  The  application  of  a  merctiriul   plaster,  with  the  view  of  producing 
lutioii  of  the  papxlaz.     The  preparation  in  use  for  this  purpose  at  the 
Children'*!   Hospital  in  Pans  coneisUi  of  2o  parts  of  mercurial  ointment ; 
rta  of  fallow  wax ;  0  parts  of  black  pitch. 
Sulphur  ointment  applied  several  times  a  tlay, 

6,  thiamine  mixed  with  olive  oil,  to  form  a  coherent  crust  (Bennett). 

7,  Tincture  of  h Kline,  painted  over  with  a  brash, 

8.  Saturated  solution  of  gutta  pereha  in  chloroform  (Das,  Craves 
and  Wi  i 

9.  To  ami  ir  the  face  over  with  common  olive  oil. 

All  of  these  applications  are  for  the  most  part  applied  to  the 
face,  tlie  hands,  and  the  arm    only. 

The  severity  and  the  mortality  of  small- pox  has  led  many  to 
think  of  means  by  which  the  disease  might  be  completely  extir- 
<l     This  leads  us  to  email 


Fhr  Pt&phyt&ct£eh  Sunitfiry,  Of  Pretvntivr    Treatment  of 
SmaU-Poto. 

Fifty  years  ago  it  was  generally  taught,  among  English  physi- 

thai  smallpox  attacked  the  same  individual  only  once  in 

re  of  life,  and  that  its  double  occurrence  in  the  same 

was  either  very  rare  or  next  to  impossible.     The  observa- 
Lion*  of  J  Vs.  Willan,  John  Thomson,  Mr  Cross,  Dr.  Barnes,  Dr. 
and  others  since  the  time  of  these  eminent  physicians, 
lead  to  the  following  general  conclusions:— 

1.  Small-pox,  though  in  general  attacking  the  same  individual 
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only  0006  'luring  the  course  of  life,  may,  however,  affect  him  % 
second,  and  even  a  third  time. 

2.  This  happens  much  more  commonly  when  the  first  ; 
has  been  one  of  mild  distinct  small-pox  than  when  it  has  I 
severe \  and  if  the  first  attack  has  been  one  of  confluent  small- 
pox,  it  is  rare  for  the  same  individual  to  have  a  second  attack. 

3.  It  is  established  by  numerous  observations,  that  an  attack  of 
any  one  of  the  varieties  which  have  been  named  spurious  small- 
pox or  chicken-pox  by  no  means  secures  the  same  individual 
from  an  attack  of  confluent  small-pox  at  a  subsequent  period. 

4.  Small-pox    produced   by    inoculation    does   not    m 
secure   the  individual  against  an  attack  of  sraall-pox  induci 
the  natural  way. 

5.  Every    previous    attack,    however,    of   small-pox,   wh 
natural  or  inoculated,  exercises  some  modification  on  that  which 
succeeds*    This  modification  may  be  various  in  degree,  from 
alight  and  almost  imperceptible  to  very  conspicuous  and  remark* 
sble.     In  this  modification  the  symptoms  of  eruptive  fever 
be  mild  and  of  short  duration;  and  the  eruption  may  consist 
vesicles  or  hard  pustules,  which  disappear  without  suppuration. 

6\  The  most  powerful  modifying  agent  on  the  course  of  small- 
pox is  the  action  of  the   cow-pox  on  the   constitution 
disease   produced    by  the  application  of  vaccine   lymph  to 
exposed  skin,     The  specific  disease  so  induced,  in  a  large  poi 
of  eases  not  only  renders  the  individual  less  likely  to  be  afii - 
by  the  variolous  effluvia,  but,  if  he  is  affected,  changes  very  n 
the  characters  of  the  disease  which  may  supervene.     Though  the 
fever  which  precedes  the  eruption  in  cases  of  this  cla 
in  form  and  equal  in  degree  to  that  by  which    the  inocul 
small-pox  is  attended,  the  eruption  is  either  papuliform  or  tu 
culated,    without   much   surrounding   inflammation.      A   similar 
eruption  is  produced   when   vaccine   and   variolous   matter  are 
inoculated  at  the  same  time  in  the  same  individual;  or  when  .■» 
person   who   is   exposed   to    the   variolous    contagion   has   been 
inoculated   with   vaccine    lymph   early  enough    to  mitigate, 
not  wholly  to  supersede,  the  eruption  of  small-pox.      In 
circumstances  the  vaccine  lymph  and  variolous  matter 
and  counteract  the  operation  of  each  other  on  the  system  and  on 
the  skin.    To  these  eruptions  of  modified  small -pox  the  general 
name  of  varioloid  eruptions  has  been  applied. 
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>w-pox  destroys  the  susceptibility  to  inoculated  small-pox 
almost  entirely;  but  the  susceptibility  to  the  natural  disease,  <a 
that  by  in  halation,  it  does  not  entirely  extinguish.     This  suscep- 
tibility, however,  it  diminishes  in  a  much  greater  degree,  and 
luch  more  effectually,  than  inoculated  small-pox  does. 

&  The  susceptibility  to  second  attacks  of  small-pox,*  and 
ittncks  of  small-pox  after  vaccination,  is  principally  favoured  by 
the  existence  of  an  epidemic  constitution  of  the  atmosphere,  and 
by  tin-  circumstance  of  early  life,  or  the  age  below  ten  years.  If 
n<»  epidemic  influence  exists,  the  occurrence  of  second  attacks  of 
the  disease  may  not  be  observed  for  a  long  series  of  years.  But 
if.  on  the  other  hand,  the  atmosphere  should  possess  or  acquire  an 
epidemic  or  variolous  constitution,  then  neither  the  circumstance 
*f  a  previous  attack  of  small- pox,  nor  vaccination,  can  insure 
ray  of  those  under  ten  years  of  age,  and  not  a  few  between  that 
ind  thirty,  from  attacks  of  stnull-pox. 

The  preventive  management  of  small-pox  consists,— (1,)  In  the 
artificial  production  of  the  disease  by  moGldaMon,  or  wrUfidal 
1)   In   the   modifying  and   protective   influence   of 

vcwc&nation, 

Inoculation  consists  in  the  application  of  small- pox  matter  or 
virus  to  the  surface  of  the  corium,  exposed  by  a  puncture  or 
rat I'h      The  result  is  a  local  inflammation  similar  to  small- pox, 
tided  with  an  eruption  and  a  fever,  generally  milder  in  ibrm 
small-pox  acquired  by  breathing  an  atmosphere  contami- 
with  the  specific  poison  of  the  disease  ;  and  which  thus 
through  the  mucous  membrane  to  infect  the  blood     This 
called  the  "  natural  way"  of  contracting  small-pox;  and  the 
tree  of  the  disease  so  induced  has  been  already  noticed     For 
obvious  reasons,  the  operation  of  inoculating  the  poison  of  small- 
pox has  been  rendered  illegal  in  this  country;  and  the  practice 
&en  attempted  to  be  enforced  bylaw.    What 
18  to  be  said  about  inoculation  will  be  considered  under 
he  next  topic* 


je  number  of  second  attacks  of  small -pox  seem  to  he  one  per  ant 
of  Med.,  Marseilles,  1828;  and  B<  and  F,   Mml,Chir*  Bevitw%  Jan., 
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COW  POX—  VarUtbB  Vaccina. 

Definition. — -Cow-pox  is  the  product  of  a  sp  nd  palpi 

morbid  poison,  which  is  reproduced  \  the 

rm  of  the  malady  in  ihe  eow  w  in  the  hwmem  bewi 
definite  period  of  incubation  (from  the  Hm$  thai  \  iru* 

is  artificially  vmplcmUd^or  Qom/municafodby  impalpable  emaiufr 
lions  or  effluvia  in  the  "  natural  way")  specific  pimples  farm 

W%  name  part  of  the  shin,    which  jxt&s  through   tl 
<mht  and  desiccation.     During  the  ma 
these  specific  p imples  the  adj* m  /  Ji  atic  gl*  inda 

febrile  state  is    induced,  denoted  by   metease  of  temp 
const  itutivnal  disturbance  of  fu  deration  of  the  palm 

^ch,  to  a  certain   e.rtrnt,  ham  hern  observed,  to  COnti 
tent  In  somt  imf  a  g$  ureal  U ch B  I U  > " 8,  J v tst  < di ir, 

erupt  ion  make*  Us  appmrance  on  the  trunk  and  I  The 

tse   runs  a  definite  course,  affords  immunity  from  another 
attack  (fir  a  considerable  time  at  least),  and.  eoeercisee   {durU 
that  period)  a  protective  t  nfiw  nee  from  huma  n  txmoti I 

Pathology  and  Symptoms, — The  importance  of  a  cnmpreht 
knowledge  of  the  pathology  of  variolous  diseases  generally,  ami 
at  cow-pax  in  particular,  lies  in  the  relations  of  this  latter  disease 
to  smail^pox  and  to  vaccinatkrtL  Dr.  Jen ner  named  the  dfe 
"vae  -nta.\'  ini plying  thereby  that  one  genus  at  1 

the  animal  creation  is  liable  to  a  disease  of  a  kindred  nature 
with  that  which  attacks  man.  The  disease  in  the  cow  wp 
observed  to  be  generally  mild ;  in  man  it  was  observed  to  be  meet 
pestilential  and  tatal  It  was  observed,  also,  that  the  disease  was 
communicable  from  the  cow  to  man,  and  that  persons  so  affected 
were  protected  from  subsequent  attacks  alike  of  small-pox  and 
of  cow-pox,  Dr.  Jenner  believed  that  the  two  diseases  were  in 
reality  identical.  It  has  now  been  shown  by  unquestionable 
dence  that  cattle  and  horses  have  for  centuries  been  known  to  be 
affected  with  a  species  of  small-pox  or  variola.  Every  different 
writer  who  has  seen  the  disease  has  given  it  a  similar  name. 
Previous  to  1745  it  was  known  and  described  in  Italy  (Fra- 
castorius,  Lancisi,  Ramazini)  as  a  malignant  disease  which 
destroyed  cattle  almost  as  extensively  as  small-pox  did  the 
human  race.  It  was  first  observed  in  this  country  in  17+5,  and 
again,  in  1770,  it  appeared  among  the  horned  cattle  with  so  much 
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severity  that  His  Majesty  George  III,  in  his  speech  from  the 
throne,  at  the  opening  of  Parliament  on  the  9th  of  January  of  that 
year,  called  upon  the  Houses  of  Parliament  to  take  the  subject 
into  their  serious  consideration.  The  disease  continued  with  more 
or  less  violence  till  1780  ;  and  it  was  no  doubt  the  expiring 
embers  of  this  epizootic  which  Dr.  Jenner  found  in  Gloucester, 
and  made  the  basis  of  his  investigations  during  that  and  subse- 
quent years.  Dr.  Layard  described  the  disease  amongst  the  cattle 
in  England,  in  that  year,  in  a  paper  communicated  to  the  Royal 
Society ;  and  he  mentions  that  inoculation  from  cow  to  cow  was 
successfully  practised,  to  mitigate  the  severity  of  the  disease ;  just 
as  Mr.  Simonds,  of  the  Veterinary  College,  London,  in  1862 
successfully  practised  inoculation  of  the  variolous  disease  from 
sheep  to  sheep,  or  lamb  to  lamb,  throughout  the  counties  of  Wilts, 
Hants,  and  Dorset,  when  ovine  small-pox  was  epidemic.  The 
gnat  increase  of  mortality  from  small-pox  among  human  beings 
which  occurred  during  the  latter  part  of  the  last  century  is  a 
fact  of  some  importance  in  connection  with  the  epizootic  disease  ; 
for  at  other  times  and  places,  it  has  been  observed  that  when  the 
cattle  were  scourged  by  the  variolous  disease,  mankind  were  in 
like  manner  great  sufferers  from  a  similar  epidemic.  In  the 
interesting  lectures  "Introductory  to  the  Study  of  Fever,"  by  Dr. 
Andrew  Anderson,  of  Glasgow,  we  are  told  that  while  small-pox 
was  raging  with  great  violence  at  St  Jago,  on  the  west  coast  of 
New  Granada — to  which  a  town  named  David,  in  Chiriqui,  was 
situated  about  sixty  or  seventy  miles  to  leeward — a  few  days 
(four  or  five)  before  the  disease  appeared  in  this  latter  town  the 
small-pox  had  attacked  and  destroyed  many  monkeys  in  the 
forest  Dying  and  dead  monkeys  were  seen  on  the  ground 
covered  with  the  perfect  pustules  of  small-pox ;  and  several  sick 
monkeys  were  seen  on  the  trees,  moping  or  moving  about  in  a 
ftickly  manner.  In  the  course  of  a  fortnight  one-half  of  the 
inhabitants  of  the  town  of  David  were  stricken  with  small-pox 
(Anderson,  p.  70). 

It  is  also  within  the  experience  of  many  medical  men,  that 
daring  the  prevalence  of  small-pox,  cattle  are  apt  to  become 
affected  with  cow-pox  Horses,  as  well  as  cows  and  sheep,  are 
liable  to  the  affection ;  and  the  countries  where  the  disease  of 
late  years  has  been  found  are  those  where  it  has  formerly  been 
known  to  have  existed  among  cows  or  horses  in  its  most  virulent 
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form,     During  the  epidemics  of  small-pox  previous  to  1840  tha 
variolous  affections  among  the  cows  of  the  country  were  m 
observed  than  at  any  period  for  many  years.     In  the  dairii 
Suffolk,  of  Gloucestershire,  Dorsetshire,  and  Buckinghamshire,  the 
disease  has  prevailed  not  only  during  epidemic  small-] 
when  no  cases  of  variola  were  known  to  exist  in  the    ira 
neighbourhood.     There  are  good  grounds  for  the  belief  thai 
impalpable  emanations — the  specific  effluvia — from  cfl  BiB» 

post  in  human  beings  have  been  sufficient  to  communicate  tht 
variolous  disease  to  cows.  Mr.  Ceely  gives  a  most  interesting 
history  of  such  an  occurrence  in  the  tenth  volume  of  tin 

of  the    Provincial    Medi-nl   and  Surgical 
At  the  village  of  Oakley,  about  sixteen  miles  from  the  town  of 
Aylesbury,  small- pox  had  been  epidemic  from  Jane 
1840.     Two  cottages,  in  which  three  persons  resided  duri: 
illness,  were  situated  on  each   side  of  a  long  narrow  o 
comprising  scarcely  two  acres  of  pasture  land.     One  of  the 
patients,  though  thickly  covered  with  pustules  of  small- pox, 
ii"t.  confined  to  her  bed  after  the  full  development  of  the  eruption; 
but  frequently  crossed  the  meadow  to  visit  the  other  patients — ft 
woman  and  a  child — the  former  of  whom  was  in  great  dai 
from   the   confluent   malignant    form  of   the  disease,   and  died. 
According  to  custom,  she  was  buried  the  same  evening  ;    but 
the   intercourse   between  the   cottages  across  the   meadow  was 
still   continued      On    the    day    following    death    the 
apparel  of  the  deceased,  the   bed-clothes,  and  bedding  of  both 
patients   were  exposed  for  purification  on  the  hedges  bouu 
the   meadow;  the  chaff  of  the  child's   bed  was  thrown  into  the 
ditch;  and  the  flock  of  the  deceased  woman's  bed  was  sti> 
About  on  the  grass  over  the  meadow,  where  it  was  exposed  and 
turned  every  night,  and  for  several  hours  during  the  day,     This 
purification  of  the  clothes  continued  for  eleven  days.     At  that 
time    eight   milch   cows   and   two  young  heifers  (sturks)  were 
turned  into  this  meadow  to  gram     They  entered  it  every  i. 
ing  for  this  purpose,  and  were  driven  from  it  every  fti 
Whenever   the   cows  quitted   the  meadow  the    infected  arr 
Were  again  exposed  on  the  hedges,  and  the  flock  of  the  bed  was 
spread  out  on  the  grass,  and  repeatedly  turned.     These  til 
remained  till  the  morning,  when  the  cows  were  re -admitted,  and 
the  contaminated  articles  were  supposed  to  be  withdrawn,      It 
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appears,  however,  that  the  removal  of  the  infected  articles  was 
nut  always  accomplished  so  punctually  as  hud  been  enjoined,  so 
that,  on  one  occasion  at  least,  the  cows  were  seen  in  the  midst  of 
them,  and  licking  up  the  flock  of  the  bed  which  lay  on  the 
grass.     These  were  in  perfect  health  when  first  put  out 

to  graze  in  this  meadow;  but  in  twelve  or  fourteen  days 
(out  of  the  v  ilch  cows  appeared  to  have  heat  and  tender- 

of  the  teats*      The  teats  became  swollen,  and  small  hiird 
pimples  could   be   distinctly   felfc  upon  them,   as    if   imbedded 
in   the  skin.     These  pimples  daily   increased  in  magnitude  and 
■ssj  and  in  a  week  or  ten  days  they  rose  into  Kiefc 
.    passing  into  brown   or  blackish   scabs.      When  the 
s    were   in   this  oondifcion,  and  very   tender,  constitutional 
i*  ill-health   became  developed     Sudden  sinking  or 
of  milk,  drivelling  of  saliva  from  the  mouth,  frequent  infla- 
•  action  of  the  cheeks,  staring  of  the  coat,  "tucking  up 
Ire  limbs,"  "sticking  up  of  the  back,"  and  rapid  loss  of  ft 
B  the  appearances  which  even  the  peasants  themselves  v, 

By  the  middle  of  the  third  week  the  pustules 
re,  and  the  crusts  and  loose   cuticle    began    to    be 
1      The  simultaneous  occurrence  of  the  disease  on  all  the 
animals  ittCEOaaflQ  the  probability  of  the  operation  of  one  common 
The  whole  of  the  eowa  were  certainly  affected  within  lees 
n  three  di  lach  other;  and  another  circumstance  requires 

ticnlar  notice,  namely,  the  occurrence  of  the  disease  in  a  young 
-turk),  to  whir! i  t»f  course  the  disease  could  not  have  been 
imunicated  by  tl.  laities  which  commonly  propagate  the 

variola  amongst  milch  cowa    The  cause  which  originated 
disease  amongst  them  at  the  same  time  affected  the  young 
which  hitherto  bad  not   been   considered   liable  to   the 
vaccine   disease*  simply    becaoae   no   one   had  seen   the  animal 
effected  by  it     Now  it  is  known,  both  in  this  country  and  in 
liable  to  the  disease. 
The  proprietor  of  the  animals  referred  to  in  this  narrative  had 
the  communicated   to   himself     He  had   never   suffered 

umll-pipv   nor  the  vaccine  disease;    and    it  was  his   own 
I  ion   "that   /  had  been  in 

\M-pox  to  which  undoubtedly  they  had  been 

had  not  the  remotest  idea  of  the  medical  theories 
Eking  the  nature  of  the  disease,  and  consequently  had  no 
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prepossession  in  favour  of  the  opinion  be   thus  spontane 
expressed.     His  cattle  had  hitherto  been  in  good  health,  and  oo 
vaccine  variola  bad  been  known  in  the  vicdnil 

Human  small-pox  has  also  been  communicated  to  the  cow  by 
direct  implantation  of  the  specific  virus  from  man.  The  efforts 
at  first  were  numerous  and  unsati^  to  inoculate  din 

the  cow  with  human  small-pox;  and  the  experiment  is  sui 
have  first  succeeded  at  the  Veterinary  College  iu  Berlin,  so  early 

1S0L     M.  Viborg,  of  Copenhagen,  about  the  same  period  i 
manicated  the  disease  to  dogs,  apes,  and  swine.     In  LSOT 
imparted  the  small-pox  to  the  cow  by  inoculation.     In  18:* 
1831   Dr.   Sonderland,   of  Bemen,  communicated  the  di 
cows,  by  simply  covering  the  animals  with  sheets  and 
00  which  persons  suffering  from  small-pox  had  lain     In   1836 
Dr.  Basil  Thiele,  of  Rattan,  in  South  Russia,  successfully  m 
lated  some  cows  on  the  udder  with  the  vvws  of  human  small-] 
Vesicles  were  produced  bearing  all  the  characters  of  tin    tni«« 
vaccine  vesicle  in  those  animals.    The  lymph  so  produo 
the  vai'iolatum  of  the  cow  continued  t« *  retain  the  specific  pro- 
Parties  of  the  vaccine  variola  throughout  seventy-five  *u 
transmissions  in  the  human  subject     In  1838  M.  Thiele  i 
this  interesting  experiment    with  a  similar  success.      It    would 
therefore  seem  that  file  institution  of  the  cow  has  the   po 
of  assimilating,  of  modifying,  and  of  mitigating   the    human 
oIouh  virus,  and  of  stamping  it  with  the  prop'  the 

vaccine  variola.  Dr.  Ceely,  of  Aylesbury,  twice  succeeded  in 
accomplishing  this  object  (so  important  pathologically),  after 
many  fruitless  trials.  The  LnieTQstmg  papers  by  him  iu  the 
eighth  and  tenth  volumes,  and  the  Reports  of  the  Vaccination 
Section  of  the  Provincial  (now  British  )  ttedieal  Association,  in 
their  r  f»  for  1839  and  18+2,  should  be  studied  1 

student  of  Medicine,      The  main  points  of  the   statement    I 
given  are  taken  from  these  sources.     Ven  ty  (I860)  Martin 

inoculated  some  variolous  matter,  taken  from  a  pock  upon  the 
body  of  a  mail  who  died  of  variola,  into  a  cow's  udder,  and  sub- 
sequently vaccinated  about  fifty  persons  with  the  matter  derived 
from  the  cow,  Most  of  those  so  inoculated  were  attacked  with 
variola,  and  three  died  (Boston  MttL  Journal,  1SG0;  New  8jf& 

Year-Book  for  I860).     It  would  have  been  better,  or  at 
least  more  judicious,  to  have  chosen  a  milder  ease  than  a  fatal 
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one  to  have  inoculated  from.  Mr.  Ceely  has  also  often  recom- 
municated  the  vaccine  disease  from  man  back  to  the  cow  (retro- 
vaccination,  as  it  has  been  called);  and  he  has  observed  that 
good  human  lymph,  when  re-transmitted  in  this  manner,  loses 
some  portion  of  its  activity.  The  phenomena  appear  later, 
smaller  vesicles  are  produced,  but  ultimately,  after  successive  re- 
inoculations  on  man,  it  regains  its  activity.  Human  small-pox 
has  also  been  transmitted  through  the  horse  to  the  cow,  and  so  to 
the  child  in  the  form  of  cow-pox  (Fletcher). 

As  the  first  origin  of  these  specific  poisons  is  as  yet  unknown, 
it  cannot  be  now  definitively  determined  whether  man  first  had 
the  disease  communicated  to  him  from  the  animal  creation,  or 
whether  the  lower  animals,  such  as  horses  or  oxen,  had  the 
disease  communicated  to  them  from  man.  The  existence  of  small- 
pox in  man  is  recorded  in  China  as  early  as  1,122  years  before 
Christ  (Moore).  And  it  is  certain  that  when  variolous  disease 
appears  among  the  lower  animals  in  a  malignant  form,  it  is 
capable  of  producing,  by  inoculation,  a  disease  of  similar  severity 
in  man,  if  he  has  not  already  suffered  from  a  similar  affection; 
and  that  the  direct  inoculation  of  the  cow  with  human  small-pox 
produces  a  mild  and  mitigated  form  of  disease — that  such  disease 
being  again  reproduced  in  man  by  inoculation  from  the  mitigated 
disease  of  the  cow,  accords  entirely  in  its  character,  in  its  progress, 
and  in  its  protecting  influence  with  the  variolce  vaccina,  as 
described  by  Dr.  Jenner.  These  and  similar  facts  seem  to  lead  to 
the  conclusion  that  small-pox  and  cow-pox  are  not  dissimilar 
diseases,  but  are  identical  in  their  nature. 

There  are  some  remarkable  circumstances  which  must  at  once 
arrest  the  attention  of  the  student  who  carefully  studies  the  ac- 
counts given  of  the  experiments  on  men  and  animals,  from  which 
many  of  these  statements  are  deduced.  First,  There  seems  to  have 
been  great  uncertainty  and  difficulty  often  attending  the  actual 
attempts  to  transfer  the  specific  virus  of  these  eruptive  or  vari- 
olous diseases  from  one  animal  to  another.  The  very  interesting 
experiments  of  Ceely,  and  of  Thiele  and  others,  demonstrate 
this  in  a  remarkable  manner.  Second,  These  experiments  show 
the  marked  improvement  which  sometimes  takes  place  in  the 
energy,  and  therefore  in  the  quality  of  the  specific  virus,  by 
subsequent  removes  or  inoculations,  in  animals  of  (lie  same  kind, 
after  the  virus  Jtad  been  successfully  implanted  in  one  of  tliem. 
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Tli is  energy  and  improved  quality  was  shown  in  the  more  jh- 
development  of  vesicles,  and  in  the  more  active  manifestation 
the  primary  and  secondary  symptoms.  The  subsequent  inoc 
tions  of  such  improved  lymph  seem  to  produce  less  severe  and 
leas  dangerous  local  results — the  virus  seems  less  acrid,  lt- 
virulent,  and  less  mischievous — having  apparently  acquired  in- 
creased specific  activity  combined  with  mildness  of  action,  and  a 
greater  susceptibility  of  transmission  from  one  animal  to  anothe r 
< it1  the  same  kind. 

Keeping,  therefore,  these  facte  in  view,  the  histor 
remarkable  epizootic  of  variola  oviniB  which  made  its  appearance 
in  August,  1862,  in  some  of  the  largest  breeding  flocks  of  sheep 
in  the  West  of  England,  is  of  great  interest  to  the  Pat  \ 
lli is  variolous  disease  of  the  sheep  allies  itself  very  cloa 
small-pox  in  man,  with  cow-pox  amongst  cattle,  and  with  the 
icular  eruptive  diseases  of  the  horse,  but  undoubtedly  modified 
by  the  constitution  of  the  sheep,  juntas  the  variola  of  man  [| 
known  to  he  modified  or  transformed  by  the  constitution  of  the 
cow  into  the  ranvla!  vaccuup.  of  that  animal. 

Tin*  ovine  variola  is  known  as  the  davdSe  of  the  French; 
although  this  kind  of  rot  was  not  observed  in  this  country  till 
1M7,  when  it  was  imported  from  Spain,  yet  it  is  a  disease  by 
means  uncommon  as  an  epizootic  in  the  flocks  of  Italy,  Fll 
anil  Moravia.     In  1803  the  mortality  was  considerable  in 
ravia;  but  by  a  timely  inoculation  with  the  rinw  of  the  disease, 
the  remaining  part  of  affected  herds  were  preserved.     The  arti- 
ficially affected  animals  seemed  to  pan  through  a  milder  disease 
To  this  kind    of  inoculation    the   name   of  " ctaveti&Uion*   has 
been  given,  from   davdie,  the  French  word  for  the  tarj-vore  off 
This  variolous  disease  in  sheep  assumes  one  of  two  forms, 
— (1.)  A    virulent   or  malignant  form;  and    (2.)  A  benign  form. 
The  virulent  form   (which  would  seem  to  have  been  the    t 
epizootic  in  England)  never  produces  pustules;  and  sj»eci  lie  virus 
for  safe  inoculation    ulavelisation)  can   only  be   got  from  the 
benign  farm  of  the  rtiflnaffifi      When  the  disease  is  virulent, 
sheep  lose  their  eves,  their  wool  falls  off,  and  their  skin  cracks  in 
a  zig-zag  manner     Their  nostrils  are  so  full  of  a  fetid  discharge 
that  the  shepherds  are  under  the  necessity  of  constantly  syringing 
them  with  medicated  lotions,  to  prevent  suffocation.     When 
disease  is  benign  u'enuine  pustules  form,  and  every  pustn 
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the  scab  falls  off,  leaves  a  cicatrix  in  the  form  of  a  pit.  On  this 
cicatrix  the  wool  never  grows  again.  Hence  it  can  always  be 
told  what  sheep  have  undergone  the  variolous  disease,  as  easily  as 
it  can  be  seen  that  a  human  being  has  had  small-pox. 

The  prevention  or  mitigation  of  this  disease  among  sheep  is  a 
most  important  object  in  a  sanitary  point  of  view. 

In  1803  Dr.  De  Carro,  of  Vienna,  tried  the  effects  of  the 
inoculation  of  varioke  vaccinae,  but  without  success.  The  inocu- 
lation only  produced  small  local  sores.  It  is  said,  also,  that 
this  sheep-pox  cannot  be  communicated  directly  to  the  cow,  nor  to 
children  (Ceely,  Simonds).  Other  observers  state,  however,  that 
it  is  so  communicable,  and  that  ovination,  is  protective  against 
small-pox  (Saccho).  The  ovination,  or  inoculation  of  the  disease 
from  sheep  to  sheep,  was  first  proposed  by  Chalette  in  1 762,  and 
has  been  yearly  practised  since  that  time  in  many  parts  of  Italy, 
Prussia,  Austria,  an$  France.  The  practice  of  inoculation  from 
sheep  to  sheep  was  practised  in  England  by  Professor  Simonds 
during  the  recent  epidemic.  Results  accrue  to  sheep,  from  the 
communication  of  the  disease  to  them  by  inoculation,  not  less 
beneficial  (compared  with  the  fatal  effects  which  followed  when 
they  became  affected  with  the  disease  in  the  "natural  way1') 
than  the  beneficial  effects  that  accrued  to  roan  when  small-pox 
was  communicated  to  him  by  inoculation — as  it  rightly  was — 
before  the  protective  powers  of  vaccination  were  known. 

The  ovine  variola  has  been  ascribed  by  some  farmers  to  the 
communication  of  the  virus  from  an  eruptive  disease  of  the  horse 
(De  Carro,  Ring).  Fontan  relates  that  some  mares  being 
affected  with  a  pustular  eruption,  the  matter  from  the  pustules 
was  inoculated  on  the  teat  of  a  cow,  where  it  produced  several 
fine  pustules.  From  these  several  infants  were  vaccinated,  with 
the  result  of  producing  perfectly  characteristic  vaccine  vesicles. 
Thirty  infants  have  been  vaccinated  from  this  source  at  Tou- 
louse, and  in  all  the  result  has  been  most  satisfactory 
(UUnhon  Med.,  1860;  New  Syden.  Society  Year-Book,  18G0).  If 
this  can  be  definitively  established,  then  the  successful  inocu- 
lation of  some  animal,  other  tiian  the  nheep,  with  the  virus 
from  the  specific  eruptive  disease  of  the  horse  may  give  such 
energy  and,  at  the  same  time,  mildness  to  the  morbid  poison,  by 
subsequent  removes,  that  the  implantation  of  the  new  virus 
(equination)  m,ay  perhaps  be  followed  by  the  samo  beneficial 
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molts  to  sheep,  in  respect  of  the  malignant  variolous  disease  t/i 
which  they  are  liable,  that  vaantisttion  has  conferred  on  man  in 
respect  of  small-pox     The  question,  then,  at  once  su  _ 
■  Has  human  sniall-pox  ever  been  communicated  to  sheep,  with 
the  view  of  obtaining  a  modified  lymph  which  may  confer  j>r 
lion  on  them  from  the  variolous  disease  to  which  they  are  liable? 
From  analogy,  may  we  not  indulge  the  hope  that  the  pr; 
inoculating  sheep  from  the  small-pox  of  man  might  indue 
mild  and  modified  a  disease  in  them,  and  prove  as  prot< 

BR,  as  vaccine  variola,  through  vaccination,  has  been  to  no 
Or,  having  communicated  the  human  variola  to  cowt  (as  the 
experiments  of  Ceely  and  Thiele  demonstrate  that  such  may 
be  effected),  might  not  sheep  be  tried  with  the  resulting  virus  as  a 
protective  agent?  The  vesicular  eruptive  diseases*  of  dogs,  as  well 
as  of  horses,  should  be  similarly  inquired  into  and  experimented 
with,  peeing  that  dogs  are  so  much  associated  with  she 

The  outbreaks  of  the  variolous  diseases  amongst  cattle  and 
sheep  seem  to  follow  similar  inexplicable  paths  to  those  which 
small-pox  amongst  human  beings  is  observed  to  follow,     Occa* 

illy  the  disease  is  wpfaoStk  (equivalent  to 
men),  or  prevalent  at  the  same  time  in  several  farms  at  ? 
distance.     <  'ases  spring  up  like  small-pox,  now  and  tbet 
appear  to  he  solitary,  and  the  source  of  which  cannot  be  traced. 
It    h  rare  indeed  that  the  solitary  cases  of  small-pox  in  human 
beings  ran  be  I  bo  a  communicating  source.     In  oxen 

may  be  seen  sometimes  at  contiguous  farms;  at  other  times,  one 
mis,  apparently  similarly  circumstanced  amidst  the 
prevailing  disease,  entirely  escape  its  %  imitation.  Sometimes  it  is 
introduced  into  b  dairy  by  recently  purchased  cows.  On  the 
other  hand  it  has  been  undoubtedly  coiuijnnii<\ited  to  cows  from 
the  vesicular  disease   of  the   horse,   through   the  hands 

mori  attendant  on  both  animals.     There  can  be  no  doubt,  a 
that  the  disease  often  exists,  although   it  i*  not   observed;  for 
the  disease  being  mild,  and   the  tempers  of  the  animals   go 
little  notice  is  taken  of  tenderness  in  milking,  and  so  the  exist' 
of  disease  escapes  detection. 

There   arc   apwfom   forms   of  the  disease,  which    it   is  v^y 

vssary  to  be  able  to  distinguish, 

in  the  true  cow-pox  there  is  very  slight  manifestation  of 
fever  or  constitutional  disturbance.     The  secretion  of  milk  may 
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diminish ;  but  the  animal  continues  to  feed  and  to  graze  very 
much  as  usual  The  local  affection  may  be  so  mild  that  a  single 
vesicle  only  may  appear  upon  the  udder  of  the  cow;  but  where 
the  udder  is  voluminous,  flabby,  and  pendulous,  and  uncovered 
with  hair,  with  a  corrugated,  thin,  or  fissured  skin,  then  there  is 
apt  to  be  a  copious  eruption.  The  disease  is  very  readily  pro- 
pagated from  cow  to  cow  by  the  milkers;  and  it  is  also  said  to 
be  communicated  in  the  natural  way. 

The  local  symptoms  of  the  natural  disease  are  evinced  by  heat 
and  tenderness  of  the  teats  and  udder  for  three  or  four  days, 
followed  by  irregularity  and  pimply  hardness  of  the  surface, 
especially  about  the  bases  of  the  teats  and  the  adjoining  part 
of  the  udder.  The  pimples  assume  a  red  hue  when  about  the 
i  of  a  vetch  or  pea,  and  are  quite  hard.  In  three  or  four  days 
they  increase  to  the  size  of  a  horse  bean,  milking  becomes 
painful  to  the  animal,  and  the  pimples  become  vesicles,  which  are 
then  apt  to  be  broken  by  the  hands  of  the  milkers,  giving  rise 
to  troublesome  and  dangerous  sores  on  the  udder  and  teats  of  the 
cow,  and  communicating  the  disease  to  the  milker,  if  he  is  not 
already  protected  by  having  had  the  disease  before.  If  the 
vesicle  remains  unbroken  it  becomes  a  globular,  oval,  and  ulti- 
mately a  pointed  (acuminated)  pustule.  A  central  depression, 
with  a  marginal  induration,  is  the  form  ultimately  assumed;  and 
when  punctured  towards  the  centre,  the  vesicles  yield  a  more  or 
less  viscid  amber-coloured  fluid.  Dark-brown  or  black,  solid, 
uniform  crusts  eventually  form  on  the  site  of  the  vesicles.  Some 
of  these  crusts  may  be  seen  semi-detached,  others  entirely  so,  and 
exposing  a  raw  surface  with  a  slight  central  slough.  The  forms 
of  the  crusts  are  either  circular  or  oval,  some  flatter,  and  others 
unguiform,  some  thin,  and  more  or  less  translucent  These  varied 
appearances  are  seen  in  all  stages  at  the  same  time,  indicating 
the  formation  of  new  crops  of  vesicles  at  different  periods.  The 
period  of  incubation,  after  casual  communication  of  the  disease, 
seems  to  be  from  six  to  nine  days,  although  it  is  said  pimples 
may  be  felt  under  the  cuticle  about  the  fifth  day.  When  the 
vesicles  are  fully  mature,  they  may  measure  from  eight  to  ten 
lines  in  the  largest  diameter ;  the  centre  and  edges  of  the  in- 
tume8cent  margin  being  of  a  deep  blue  or  slate  colour,  and  the 
surrounding  areola  of  a  pale  rose  colour,  and  seldom  more  than 
four  or  five  lines  in  depth,  the  integuments  under  it  being  deeply 
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indurated.  The  lymph  contained  in  the  vesicle  is  now  so  copious 
that  the  cuticle  over  the  central  depression  appears  raised  up  by 
it,  and  so  gives  rise  to  a  globular  or  cone-like  vesicle;  or  it  spon- 
taneously ruptures,  when  the  lymph  freely  flows  out,  and  con- 
cretes into  a  clear  amber-coloured  crust  or  scab. 

If  undisturbed,  this*  crust  or  scab  gradually  beoome 
darker,  and  more  compact,  till  the  thirteenth  or  fourteenth 
and  spontaneously  separates  about  the  twentieth  or  twenty-third 
day,      A  cicatrix  or  pit  is  thus  left,  which    is  shallow,  smooth, 
oval,  or  circular,  of  a  pale  rose  or  whitish  colour,  nice* 

<>\'  induration  surrounding  it.      The  anatomical  struct ur 
vesicle  seems  to  be  precisely  similar  to  that  of  small-pox  in  t\ 
as  shown  now  by  many  observers  (Gsndrxn,  Ceely,  and 
The  cow — like  children  and  the  young  of  other  animals,  particu- 
larly high-bred  dogs — is  subject  to  a  purely  vesicular  erupl 
which  makes  its  appearance  about  the  ninth  or  tenth  day  of  the 
vaccine  disease.     The  vesicles  of  this  eruption,  within  four 

hours,  contain  a  pellucid  serous  fluid,  raising  the  epidermis.     On 
1 1  j ey  bee ome   turbid,  the  cut  i  pses  or 

bursts,  and  a  thin,  brittle,  fliinsy  crust  forms,  and  speedily  falls 
off     Successive  crops  continue  to  form  and  desiccate  for 
or  four  weeks. 

Primary  Vaccine  Lymph* — To   procure  primary   liquid  v. 
lymph  direct  from  the  cow,  in  a  condition  fit  for  use,  is  a  tat 
no  ordinary  difficulty.     Primary  crusts  should  be  Bought  for  on 
the  lower  part  of  the  udder  .mid  around  the  base  of  the  t- 
and  during  a  search  for  these  it  is  not  improbable  that  seas 
vesicles  of  later  growth  may  he  found  to  yield  efficient  lymph. 
The  best  lymph  is  to  be  obtained   from  perfect  vesicles,  b» 
they  begin  to  point.     After  this  period  it  is  be  depended 

on,  particularly  if  very  abundant,  thin,  or  discoloured. 

deles,  when  broken  by  violence,  are   rarely  to   be   relied 
Entire  unpointed  vesicles,  or  I  with  central  crusts,  should 

lie  sought  for  on  parte  where  they  are  least  exposed  to  injury— 
namely,  on  the  lower  and  naked  parts  of  the  udder  and  adjoining 
bases  of  the  teats.  It  is  impossible  to  exercise  too  much 
in  the  proceeding  The  puncture  to  liberate  the  lymph  should 
be  made  with  a  sharp  lancet  as  miar  ftfa  centre  of  the  vesicle  as 
possible;  and  the  epidermis  may  be  gently  raised  to  a  moderate 
extent  around  the  discoloured  or  u  reared  part      Slight 
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pressure  with  the  blade  of  the  lancet,  or  between  the  tiiumb  and 
finger,  will  enable  the  operator  to  charge  a  few  points  or  capillary- 
tubes  with  the  slowly  exuding  lymph.  Punctures  at  the  elevated 
and  indurated  margin  of  the  vesicle  are  utterly  useless.  They 
only  give  vent  to  blood.  Vesicles  on  which  the  central  crust  has 
begun  to  form  are  the  most  productive,  particularly  if  the  crust 
be  small  and  the  margin  of  the  vesicle  be  tender,  hot,  and 
tumid;  and  small  superficial  vesicles  are  often  more  yielding 
than  contiguous  larger  vesicles,  which  are  more  deeply  seated 
or  confluent 

Useful  substitutes  for  liquid  lymph,  capable  of  communicating 
the  vaccine  disease,  are — (1.)  Amorphous  masses  of  concrete 
lymph,  found  upon  or  in  close  proximity  to  broken  vesicles. 
They  ought  to  be  colourless,  like  crystals  of  white  sugar-candy; 
or  of  a  light  amber  hue,  resembling  fragments  of  barley-sugar. 
(2.)  Central  crusts,  irregular,  rough,  and  more  or  less  conical; 
the  more  transparent  and  nearer  a  dark-brown  hue  the  better. 
(3.)  Vesicular  crusts  or  desiccated  vesicles.  These  crusts  should 
be  carefully  removed  by  the  milkers  before  they  are  casually 
removed  or  spontaneously  fall ;  and  those  only  of  primary 
formation,  which  are  as  it  were  the  mould  of  a  vesicle,  of  a  dark- 
brown  translucent  appearance,  should  be  retained.  These  three 
dry  conditions  of  the  specific  vaccine  virus  may  be  reduced  to  a 
liquid  state  at  any  time  for  use.  Glycerine  is  said  to  be  the  best 
solvent  for  such  solid  conditions  of  the  lymph,  which  ought 
to  be  reduced  to  powder  before  the  glycerine  is  added  (Collins, 
Boston  Med.  and  Surg.  Journal,  1858). 

Vaccination. — It  is  now  (1864)  at  least  sixty-four  years  since 
Jenner  first  promulgated  his  discovery  to  the  world,  that  the 
eruptive  vesicular  disease  which  has  now  been  described  as 
occurring  on  the  udders  and  teats  of  the  cow,  and  which  he 
named  the  cow-pox,  was  communicable  directly  to  the  human 
being,  and  thus  conferred  protection  from  the  small-pox,  so  fatal 
to  man.  The  operation  for  thus  ingrafting  the  cow-pox  on  the 
human  being  has  been  named  "vaccination;"  and  its  discovery 
still  remains  one  of  the  most  interestin  /  tacts  in  the  history  of 
Medical  Science.  When  an  obscure  apprentice  with  a  surgeon  at 
Sodbury,  near  Bristol,  Dr.  Jenner  first  caught  a  glimpse  of  this 
great  truth,  which  he  thoroughly  investigated  amongst  the 
expiring  embers  of  that  epizootic  disease  which  laid  waste  the 
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bonis  of  this  country  towards  the  end  of  the  last  century.  He 
did  not  suffer  the  spark  to  be  lost  in  the  flame  it  had  served  to 
kindle.  Amongst  the  gossip  of  the  cow-herds  he  had  heard  of 
the  vague,  obscure,  but  popular  belief  regarding  the  possible  com- 
munication of  cow-pox  to  the  milkers  of  the  cows,  and  the 
protection  from  small -pox  which  the  cow-pox  conferred — a  belief 
which  undoubtedly  prevailed  in  the  rural  districts  of  Gloucester- 
shire, ami,  at  the  same  time,  curiously  enough,  on  the  continent 
of  Kiirofv.  in  some  districts  round  Gottingen.  These  things 
Jenner  mentioned  to  the  famous  John  Hunter,  at  the  time  he* 
wan  an  apprentice  to  that  eminent  surgeon;  but  John  Hunter, 
otherwise  -ta^acious  and  far-sighted,  pooh-poohed  the  notion  as 
ih^uo  and  improbable.  Nevertheless.  Jenner  had  determined  to 
ovum  tie  into  the  truth  of  the  tradition;  and  he  commenced  his 
ctunertt  and  painstaking  investigations  as  soon  as  he  had  estab- 
lished Itimxdf  an  i%  Hur^on  at  Berkeley,  in  Gloucestershire.  In 
»tum\  17?'*,  he  puUi.thcd  his  observations  in  the  form  of  a  thin 
«piiiHt»,  »»i"  v-hmvSv  ni.»re  than  seventy  pages,  dedicating  it  to  his 
inoiid,  'he  Inu>  celebrated  l>r.  R*rry.  of  Bath.  Jenner  seems  to 
tt<iv«>  leli.  -ilnittiit  a  h»tlv  reliance  in  the  tiuth  of  his  great  discovery; 
ttid  hi  <)k'  !  i«;  «»f  much  foolish  opposition  he  modestly  continued 
u.  |>i.>.«Hih>:  Inn  tiitpjitv,  ■'  encouraged."  as  he  said,  "by  the  hope 

.i  iu  Ua^jiiih^  tvnciicial  to  mankind."  Its  importance  to  the 
«ki-JiM»t>  »i  •  :■»»  Niiiiiati  race  ha*  since  been  clearly  demonstrated; 
.%u.l  •..»!  ■».  u»-»  •s^-i%a(it»ii  of  Jenner  himself  has  been  abundantly 
u.:iiiii .;  **:»*,  ;>  Oi.it  the  keenest  of  all  arguments  for  or  against 
,i,..  r,:  ..,:,.  .i  %.4.«ii»iftLion  will  be  thin*  which  a  re  e  ngraved  with 
,,  ,.,.  ■  ;  u.  'ilihW  We  have,  indeed,  in  this  country,  paid 
»..,..  ■  .,i\  'i  'uuf;o  u»  hi*  memory ;  nevertheless,  he  has  imprinted 
it..  !i.i,.  .  \\  n<i|*«-aijii»bl(i  '  footprints  on  the  samls  of  time,"  which 
„.,..  (no  ,b  .**.>.>]  ft-ieiiMtlv  research  appears  only  to  make  more 
i,. .  „.  .       M>-  U.n  n*»t  inily  |H»inti*il  out  the  means  of  subduing  a 

!t    ii..^^,  Kiit  the  health  of  all  civilized  communities  has 

,...,..,.»,  !.  .«..  i,  in  pio|vitii»n  *w  vaccination  has  been  efficiently 

i    >M   ,.)|t  iu,|t|oiK\  <>i  epidemics  has  been  diminished,  and 

, ',      !,,,., »   >i  li.n»»^u  Mo  h«i*  Uvn  extended. 

1 1»       '.',-vW     i   %mvo»*tu»n   w  one  which   demands  a  careful 

,  ,iv     ,i*\  .   in    iu<   |N4Uu>K^ie<d    and  in   its    sanitary   relations. 

i,    :....,.    .i   ^ii^t  i^u.»jwU   importance  are  concerned;  and  the 

.  H   „i..^    i  .,vM»ifc  »*»  uiaiuly  given  from  a  notice  of  the  subject, 
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written  by  the  author,  in  the  pages  of  the  Medico-Chimrgical 
Review  for  1857: — 

In  1841  the  Vaccination  Act  was  passed,  which  rightly  made 
the  practice  of  inoculation  unlawful.  In  1853"  another  Act  was 
passed,  with  the  view  of  rendering  the  practice  of  vaccination 
compulsory, —  an  Act  which  is  known  as  Lord  Lyttleton's 
Vaccination  Act  During  the  interval  between  the  first  and 
second  reading  of  the  Bill  in  the  House  of  Commons,  "The 
Small-Pox  and  Vaccination  Committee  of  the  Epidemiological 
Society  completed  a  report  on  the  prevalence  and  mortality  of 
■mall-pox,  and  of  the  means  taken  to  guard  against  it  through 
vaccination"  The  conclusions  they  arrived  at  were  deduced 
from  the  largest  and  most  accurate  mass  of  statistical  evidence 
which  had  ever  been  brought  to  bear  upon  the  question,  and  were 
eminently  calculated  to  encourage  Her  Majesty's  Ministers  to 
pass  an  efficient  measure  to  compel  vaccination.  A  most  valu- 
able pamphlet  was  afterwards  published  by  Dr.  Seaton,  which 
demonstrates  the  truth  in  a  still  more  forcible  manner,  as  to  the 
protecting  and  modifying  influence  of  vaccination  in  small-pox. 
To  this  belief,  indeed,  the  general  assent  of  the  medical  profes- 
sion appears  to  have  been  given  at  least  fifty  years  ago.  Tlien, 
it  would  seem  to  have  been  all  but  unanimous;  and  now,  one 
would  think,  at  first  sight,  that  it  were  almost  an  insult  to 
human  understanding  to  be  obliged  to  collect  statistics  to  prove 
that  vaccination  confers  a  large  exemption  from  attacks  of 
■mall-pox,  and  almost  absolute  security  against  death  from  that 
disease.  But  so  it  is,  and  independently  of  the  information 
which  such  statistical  inquiry  is  calculated  to  convey  to  those 
who  advise  our  Lawgivers  and  Public  Administrators,  the  inquiry 
is  eminently  useful  in  relation  to  everything  which  bears  on  the 
nature  of  vaccine  and  variolous  disease.  The  general  ignorance 
of  the  community,  especially  of  the  lower  orders,  as  to  the  aim 
and  object  of  vaccination,  is  lamentably  great,  and  has  still  to  be 
overcoma  Moreover,  the  highest  medical  authorities  of  late 
years  recommend  that  all  views  and  facts  put  forward  as  objec- 
tions to  vaccination  should  be  vigorously  inquired  into,  and  that 
there  should  be  published  from  time  to  time  a  true  account  of 
such  inquiries,  with  an  elucidation  of  what  has  seemed  doubtful 
and  contradictory  (Sigmund,  Alison). 

It  is  now  well  known  that  Lord  Lyttleton's  Vaccination  Act 
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(IS:.  proved    but  a   very  imperfect  measure— a  piece  of 

legislation   which  has  fallen  very  far  short  of  accomplishing  all 
that  ie  yet  required    The  inefficiency  anu1  impe  '-king  of 

the    Act   has   been    fully  shown, — (1.)   In  the  the 

■ -v-* General    for    1854;    (2.)    By  the   medical   pi 
generally;    (3.)  By  the  medical  registrars  in  particular; 
the  public,  as  expressed  now  and  again  in  the  newspaper 

To  this  state  of  things  we  owe  a  most  valuable  wort 
vaccination,  written  by  the  indefatigable  medical    offie* :-: 
Sim :ix,   PES.)   Of  the  then  (1857)    General    Board  of    Health. 
Hie  aim  of  this   publication  was  to  lay  before  the  Board  such 

Ileal  facts  and  considerations  as  might  assist  in  esl 
hygienic  value  of  vaccination,  and  the  strength  of  any  o*. 
which  may  have  been  alleged  against  its  general  adoption.     Thin 
work  is  especially  valuable,  because  it  brings  together  a  bo<t 

WD  to  the  day  of  its  publication — evidence  of  a 
pathological  and  statistical  kind — such  evidence  as  Jenner  would 
have  rejoiced  to  see — records  which  have  been  engraved  by 

But  evidence  of  the  inefficiency  of  the  Vaccina- 
tion Act 'of  1853  still  continues  to  be  apparent,  as  may  be 
from  the  yearly  reports  of  the  medical  officer  of  the  l*r 
CountiL  During  three  or  four  years  previous  to  18G0,  Mr 
Simon  writes,  that  "Sometimes  in  one  set  of  places,  and  some- 
times in  another,  there  have  been  occurring,  atmo  ally 
throughout  England,  epidemics  of  small-pox  more  or  h 
riderable/'  To  such  an  extent  has  tins  been  the  case,  thai,  in 
1860,  the  Lords  of  Her  Majesty's  Most  Honourable  Privy  Council 
deemed  it  necessary,  with  reference  to  local  outbreaks  of  this 
disease,  to  enter  into  correspondence  with  the  autboi  non- 
sible  for  public  vaccination  in  several  unions  of  England  where 
fimnll-pox  Imd  been  prevalent  Some  of  these  districts  were 
spc  sited  by  competent  medical  officers,  and  in  two  adjoin* 
ing  Devonshire  Unions  it  was  ascertained  that  the  i  i  of 
dfltotdl~pox  bad  actually  been  to  some  extent  wilfully  \ 

\im  of  Inoculation  '    Alarm  was  of  course  justly 
itcd  among  educated  persons  in  the  endangered  places,  by 
svlcdgc  that  this  offence  woa  being  committed  ;  and  in 

there  was  reason  to  believe  that  inoculation  had  tmn 
the  i  //,  Secretary  Sir  George  Q  Lewis  offered  a  rew 

of  £30,  to  be  paid  to  any  person  not  actually  concerned  in  the 
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offence,  who  would  give  information  and  evidence  leading  to  a 
conviction  of  the  offender. 

The  unsatisfactory  working  of  the  Vaccination  Act  of  1853, 
now  amply  proven,  has  led  to  the  promulgation  of  an  Order  of 
the  Privy  Council  (of  date  December  1,  1859),  for  the  improve- 
ment of  public  vaccination.  Their  Lordships  have  seen  fit  to 
direct  the  commencement  of  a  systematic  inspection,  with  reference 
especially  to  the  operation  of  vaccination,  and  its  efficiency  in 
Unions  where  the  amount  of  infantine  vaccinations,  compared 
with  the  number  of  births,  apj>eared  to  be  especially  low.  These 
inquiries  continue  to  show  that  the  present  law,  "to  extend  and 
make  compulsory  the  practice  of  vaccination,"  is  so  imperfect  as 
to  be  almost  inoperative;  and  the  systematic  inspections  insti- 
tuted seem  to  have  been  so  useful  in  promoting  vaccinations  that 
their  Lordships  propose  to  continue  them  throughout  all  the 
Unions  of  England. 

The  present  position  of  our  knowledge  regarding  vaccination 
»  based  upon  evidence  which  demonstrates,— (1.)  The  protective 
influence  of  vaccination;  and  (2.)  The  causes  Which  have  com- 
bined to  impair  its  protective  power.     Of  these  in  their  order. 

I.  Of  the  Protection  conferred  by  Vaccination — its  Nature,  and 
ike  Evidence  of  its  Existence. 

The  main  features  of  the  reports  and  works  already  mentioned 
amply  illustrate  how  small-pox  diminishes  in  its  mortality  in 
proposition  as  efficient  measures  are  adopted  to  insure  perfect 
vaccination.  To  demonstrate  this  statement,  the  progress  of 
vaccination  in  Great  Britain  and  in  Germany  has  been  compared 
u  to  its  influence  on  mortality  generally;  and  more  particularly, 
it  has  been  shown,  by  comparing  the  statistics  of  vaccination 
from  various  German  states  with  similar  statistics  from  different 
districts  in  Great  Britain  and  Ireland,  that  where  vaccination 
is  most  perfectly  carried  out,  small-pox  is  least  mortal.  The 
following  are  the  general  results  which  the  committee  of  the 
Epidemiological  Society  arrived  at: — 

1.  To  prove  the  influence  of  vaccination  in  England,  it  is  shown 
that  out  of  every  1,000  deaths  in  tho  half-century  from  1750  to 
1800  there  were  96  deaths  from  small-pox;  and  out  of  every  1,000 
deaths  in  the  half-century  from  1800  to  1850  there  were  only  35 
deaths  from  small-pox. 

2.  To  prove  the  influence  of  vaccination  on  the  Continent,  it  is 
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shown  that  in  various  German  states  sufficient  evidence  can  be 
obtained  to  show  that  out  of  every  19000  deaths  before  vaccinatum 
was  used,  66*5  were  deaths  from  small-pox;  but  that  out  of  every 
1,000  deaths  after  vaccination  came  into  use,  the  deaths  from 
Btnall-pox  were  only  726. 

3.  To  prove  that  in  countries  where  vaccination  is  most  perfectly 
carried  out  small-pox  is  least  mortal,  it  is  shown  that — 

(a.)  In  this  country,  where  vaccination  has  been  voluntary,  and 
frequently  neglected,  the  deaths  from  ail  causes  being  1,000,  the 
deaths  from  small-pox  were  as  follows: — 


London, 

16      '  Edinburgh, 

1*4 

Birmingham, 

16-6  j  Glasgow,* 

3* 

Leeds, 

175     Galway,* 

35 

England  and  Wales,  . 

21-0  j  limerick,* 

41 

Perth, 

25      j   Dublin,  . 

25-6 

Paisley, 

18     I  Connanght,*  . 
All  Ireland,  49. 

60 

(b.)  In  other  countries,  where  vaccination  has  been  more  or  less 
compulsory,  the  deaths  from  all  causes  being  1,000,  the  deaths 
from  small-pox  were  as  follows: — 


Westphalia, 

6 

Bohemia, 

2 

Saxony, 

8-33 

Lombardy, 

2 

Rhenish  Provinces, 

37 

Venice,  . 

2-2 

Pomerania, 

5-25 

Sweden, . 

.        .        2-7 

Lower  Austria,    . 

6 

Bavaria, . 

4 

Evidence  corroborative  of  these  results  has  been  adduced 
by  Dr.  Balfour  from  the  records  of  the  Ar^my  and  Navy  Medical 
Departments,  where  every  soldier  or  sailor  is  protected  by  vaccina- 
tion, if  he  has  not  previously  suffered  from  cow-pox  or  8mall-poo&. 

1.  For  twenty  years,  namely,  from  1817  to  1836  inclusive,  it  is 
shown  that  in  Dragoon  Regiments  and  Guards,  with  an  aggregate 
strength  during  that  period  of  44,6  IX  men,  and  a  total  mortality 
of  627,  only  three  deaths  were  from  small-pox. 

*  With  regard  to  the  high  rate  of  small -pox  mortality  in  the  towns  marked  by  the 
asterisks,  it  was  clearly  sltown  by  Dr.  Stark,  in  Edinburgh,  and  by  Dr.  J.  C.  Steele 
(the  present  Medical  Superintendent  of  Guy's  Hospital  in  London),  that  such  mor- 
tality was  due  to  the  neglect  of  vaccination.  Dr.  Steele,  then  resident  in  Glasgow 
Infirmary,  called  attention  to  the  great  increase  of  small-pox  in  Glasgow,  as  mainly 
coming  from  the  Highland  and  Irish  population,  among  whom  vaccination  was 
rare.  Dr.  Stark  showed  that  more  than  eighty  per  cent,  of  all  the  deaths  from 
small-pox  happened  in  children  under  fee  years  of  age. 
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2.  Among  the  troops  at  Gibraltar,  tbe  aggregate  strength  being 
14,611  men  during  that  period,  and  a  total  mortality  of  1,291, 
waly  one  death  from  small-pox  occurred. 

3.  In  the  West  Indies  several  epidemics  of  small-pox  prevailed 
luring  the  period,  but  there  were  no  deaths  either  among  the 
British  or  white  troops,  of  whom  the  aggregate  strength  was 
1)6,661,  and  with  a  total  mortality  of  6,803.  Among  the  black 
troops  on  the  same  station,  with  an  aggregate  strength  of  40,934, 
ind  a  mortality  of  1,645,  there  was  not  one  case  of  small-pox. 

4.  At  Bermuda,  Nova  Scotia,  New  Brunswick,  Cape  of  Good 
Hope,  and  the  Mauritius,  not  a  death  from  small-pox  occurred 
luring  the  twenty  years  mentioned;  and  the  white  troops  of 
Western  Africa  wholly  escaped  this  disease,  while  the  black 
unprotected  population  were  dying  by  hundreds. 

5.  In  Malta,  from  1818  to  1838  inclusive,  the  aggregate 
strength  of  the  British  troops  being  40,826  during  these  twenty 
fears,  and  the  total  mortality  665,  only  two  deaths  were  from 
imall-pox  This  is  the  more  remarkable,  inasmuch  as  small- 
pox raged  as  an  epidemic  all  over  the  island  in  1830,  and  again 
in  1838,  destroying  1,169  persons.  In  1830  there  died  of  small- 
pox 1,048,  out  of  a  total  mortality  of  3,407;  and  in  1838  there 
irere  121  deaths  from  small-pox,  out  of  a  total  mortality  of  2,583. 
rhe  disease  was  first  introduced  by  His  Majesty's  ship  "Asia." 
rbe  mortality  among  those  "not  vaccinated"  was  1  in  47; 
unong  those  "  supposed  to  have  been  vaccinated "  it  was  1  in 
S3'4 ;  and,  lastly,  among  those  attacked  a  second  time  by  small- 
pox the  mortality  was  1  in  108.  The  native  population  of  Malta 
in  1830  was  estimated  at  100,839  persons,  amongst  whom  it  appears 
that  1  in  every  121  persons  was  attacked  with  the  disease,  and 
I  in  every  85  persons  died.  Amongst  the  military,  including 
rive*  and  children,  the  proportion  attacked  was  1  in  188,  and  the 
mortality  only  1  in  682. 

6.  The  most  important  observations  are  those  made  at  the  Royal 
Military  Asylum,  in  which  the  prevalence  of  variola  among  a  vac- 
cinated and  unvaccinaf£d  population,  at  the  same  ages  and  in 
sxactly  similar  circumstances,  has  been  traced  out  by  Dr.  Balfour 
[See  Med.-Chir.  Trans,  for  1852). 

One  very  obviously  beneficial  result  of  vaccination  has  not 
been  so  much  appreciated  and  noticed  as  it  ought  to  be — namely, 
that  while  the  epidemic  influence  of  small-pox  greatly  increased 
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during  tlic  practice  of  Inoculation  t  it  has  greatly 

vaccination   has  been  adopted.     Dr.  Hcbra,  of  Vicuna,  allude  U> 

the  fact,  and  incidentally  remarks,  *'  Thut  ep5 

have  been  more  rare,  and  are  less  malignant,  since   tli 

duetion  of  vaccination.     Definite  data  are  to  be  gathered  from 

tin*  various  reports  already  mentioned,  which  fully  bear  out 

belief     The  results  may  be  stated  as  follows : — 

1.  During  ninety-one  years  previous  to  in* 

*m  record  65  distinct  and  well-marked  epidemic*  ;  wh 
to  a  ratio  of  714  epidemics  in  100  years. 

2.  During  sixly-fchree  years  in  which  inocul  -ed, 
a  ml   th  a t  to  a  vc  ry  great  ex  tent,  there  w  e  re  o  *>  d  istinct  and  \  • 
marked  epidemic*  which  is  equal  to  a  ratio  of  84  epidemics  in 
100  years. 

3.  During   the  fifty-five   years   since  vtion    baa 
mainly  practised,  there  have  been  12  distinct  and  well- 
epidemics  of  small-pox  ;  which  is  equal  to  a  ratio  of  24  e] 
in  100  yei 

This  kind  of  testimony  is  greatly  enhanced  by  the  fee 
epidemics  never  occur  in  the  army  or  navy  of  our  own  country, 
nor  in  those  countries  where  the  soldiers  and  seamen  are 
efficiently  protected  by  vaccination.  The  details  given  with 
reference  to  the  two  Malta  epidemics  in  1830  and  1838  afford  a 
striking  proof  of  the  protective  power  of  vaccination  when  tested 
by  epidemic  influence;  and  there  are  records  of  the  Danish  army 
and  navy  having  altogether  escaped  during  several  epidem'n 
small -pox  in  Denmark. 

There   is  still  another  way  in  which  the  protective  poi 
iiiation   makes   itself  manifest— namely,  by 
the  disease  in  tfu  uaecinatfid  compared  with  tin    " 
tost  absolute  security  ago 
ERFECT  v  With  few  exceptions, 

appears  to  bo  the  universal  belief  of  the  medical  profession. 

ious  times  the  opinions  of  large  numbers  o 
heen   specially  asked   for   and  obtained    on    this   point      Th 

inct   and    very    comprehensive  "jpoHf"    may    be    rei 
namely, — (1.)    That  by  the    College  of    Physicians  in    Lend 
eii(ht  years  after  vaccination  had  been  adopted.     (2.)  An  aln 
national  " poll"  taken  by  the  Epidemiological  Society  of  London 
it  the  years  1852  and  185$,     The  written  opinions  of  neurl) 
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two  thousand  medical  men  in  this  kingdom,  as  well  as  Bombay, 
Bengal,  the  Mauritius,  the  West  Indies,  and  various  other  places, 
were  here  expressed;  and  they  concurred  in  confirming  the  belief 
in  the  protective  and  modifying  influence  of  vaccination  in  small- 
pox. (3.)  A  very  extensive  "jx>ll"  of  which  a  list  is  published  by 
Mr.  Simon,  comprehends  not  only  members  of  the  medical  profes- 
sion generally,  but  also  the  members  of  the  Medical  Department 
of  the  Army  and  Navy,  together  with  the  opinions  of  foreign 
governments. 

These  u  polls  "  may  be  held  as  completely  decisive  of  the  ques- 
tion, really  practically  decided  in  the  affirmative  fifty  years  ago. 
From  such  evidence  the  inference  is  so  inevitable,  "  that  he  who 
disputes  it  is  equally  unreasonable  as  he  who.  opposes  in  like 
manner  any  proposition  in  Euclid  "  (Alison). 

The  actual  extent  of  the  security  against  death  from  small-pox 
enjoyed  by  vaccinated  compared  with  unvaccinated  persons,  has 
been  calculated  by  Mr.  Simon  from  various  sources ;  and  it  appears 
that  the  death-rate  from  small-pox  amongst  the  vaccinated  varies 
from  an  inappreciably  small  mortality  to  12 \  per  cent;  that 
amongst  the  unprotected  the  death-rate  from  small-pox  ranges 
from  14*  to  53t  per  cent. 

The  average  per  ceniage  mortality  from  small-pox,  stated  by 
Mr.  Marson  to  occur  amongst  the  vaccinated,  is  5*24?;  but  when 
vaccination  is  known  to  have  been  perfectly  performed,  as  shown 
by  the  cicatrices,  the  mortality  is  uniformly  found  to  be  reduced 
to  less  than  half  of  one  percent. 

Another  very  important  and  most  interesting  phase  in  which 
vaccination  may  be  viewed  as  exercising  a  protecting  influence 
indirectly  over  the  health  of  the  community,  may  be  studied  in 
those  statistics  which  show  that  the  general  death-rates  from 
other  diseases  have  diminished,  and  more  especially  as  regards 
scrofulous  diseases,  since  vaccination  became  more  universal.  To 
Dr.  Greenhow  and  to  Dr.  Farr  in  this  country,  and  to  the  Statists 
of  Sweden,  we  are  indebted  for  any  accurate  knowledge  existing 
on  this  subject  Not  only  has  the  grand  total  of  the  death-rates 
been  diminished,  but  tho  death-rates  of  two  special  classes  of 
diseases  have  diminished  in  a  rcmarkablo  degree.  These  are, — 
(I.)  Those  of  the  tubercular  order  of  the  constitutional  diseases — 
namely,  scrofulous  affections,  including  phthisis  or  pulmonary 
tuberculosis;  and  (2.)  The  continued  fevers,  especially  typhoid 
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fever — diseases  belonging  to  the  miasmatic  order  of  the  . 
class, 

Another  kind  of  historical  evidence  hearing  out  the   pre 
influence  of  vaccination  is  to  be  seen  by  comparing  the  & 
ments  of  old  newspapers,  especially  those  during  the  last  portion 
of  the  seventeenth  and  early  portion  of  the  eighteenth  century, 
with  similar  advertisements  of  the  present  day     At  the  former 

iod  the  ravages  of  small-pox  upon  the  population  wen 
conception,  testifying  to  the  wide-spread  epidemic  influence.     Tb© 

sription  of  <■  very  man  or  woman,  as  exhibited  in  "the  villain 
oils  portraits  of  the  Hue  and  Cry,"  showed  them  to  have  been 
more  or  less  marked  with  small-pox,  or  "  speckled  with  pock* 

%u  Now-a-days  it  is  the  exception,  and  not  the  rule,  to  see 
such  pits  and  scars  amongst  the  population  (Qu  isw, 

Jnlyvl8S6> 

It  is  thus  clearly  demonstrated  how  vaccination  has  thrown 
the  csgis  of  protection  over  the  world;  and  how  ample,  how  great, 
and  how  efficient  that  protection  may  be*      It  has  I  bown 

to  diminish  mortality  generally,  and  the  mortality  from  small- 
pox  in  particular,  both  in  civil  and  in  military  life,  at  home  and 
abroad,  and  just  in  proportion  as  it  is  efficiently  performed.     It 
has  been  shown  to  diminish  the  epidemic  influence;  it  has  been 
shown    to   preserve   the   good  looks  of  the  people;  it  has  b 
.shown  that  it  tends  to  render  small-pox  a  mild  disease  compel 
with  the  same  disease  in  the  unprotected;  it  confers  an 
absolute  security  against  death  from  small-pox;    and,  lastly,  it 
has  bean  shown  to  exercise  a  protecting  influence  over  the  health 

■We  community  generally     On  the  other  hand,  it  is 
amply  proven  that  u  wheresoever  vaccination  falls  into  negli 

il-pox  tends  to  become  again  the  same  frightful  pestilent- 
was  in  the  days  before  Jennets  discovery;  that  wheresoever 

ination    is    universally   and   properly   performed,    small-pox 
tends  to  be  of  as   little   effect   as  any  extinct  epidemic  of 
middle  ages1*  (Simon),     Moreover,  it  has  been  dearly  shown  by 
the  systematic  inspections   instituted  by   Her  Majesty's  Pri 
Council,  under  the  direction  of  Mr.  Simon,  that  it  is  hopeless 
expect  to  he  free  from  fatal  epidemics  of  small-pox.  of  greater  or 
less    extent,   so   long  as   un vaccinated   children   are   allowed   to 
accumulate  as  they  have  been  found  to  do.     There  is  theref 
the  greatest  necessity  for  vigilance  on  the  part  of  every  intelligent 
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member  of  the  community  to  prevent  any  re-accumulation  of 
unvaeeinatcd  peraona 

Font  conditions  are  absolutely  necessary  to  be  efficiently 
carried  out  before  we  can  hope  to  see  small-pox  eradicated 
thn-  ; • 'ci nation,    and    the     aim     of    Jenner   accomplish  d, 

These  are, — (1.)  The  vaccination  of  every  child  must  be  ma 
Compulsory  within  a  certain  time  after  birth.      (2.)  Syefyma 

of  two  kinds  must  be  constantly  and  periodically 
le  by  competent  persons — namely,  one  to  ascertain  as  to  the 
1  performance  of  the  operation,  as  evinced  by  the  kind  of 
ble.     This  inspection  may  be  most  conveniently  made 
in  public  and  private  eohoolft    Another  inspection  should  have  for 
r  to  ascertain  tbe  numbers  vaccinated  within  a  certain 
compared  with  the  numbers  horn  in  the  name  pb 
(3.)  Every  attempt  at   m  Jit  t<»  be  made  a 

(4».)  Every  ease  of  small -pox  ought  to  be  treated 
in    -  dusion,  and    be    as   completely  as   possible   isolated, 

following   out   all   tbe   directions   given  with    i  to  tbe 

management  of  epidemics  at  page  22(i,  as  are  applicable  to 
A  quarantine  reflation  to  enforce  ition  of  the 

from  small-pox  h  of  far  more  importance  in  this  country  than 
Br,  which  does  not  find  a  habitat  with  us* 
r — 
II,  //o/r  thr  Protective   Influence  of    Va  %m  6* 

ion  has  been  generally  pi  it  has  now  and 

parenl  that  "the  protectivs  powor  of  vaemnaii 

A  dies  out   i  fyii- 

Tbe  works  and  reports  which  bare  been  mentioned 
the  truth  of  (his  statement;  bat  in  jus! 
i  >  lo   Se&ton  (one  of  the  t  authorities  on  the  fcubjecl 

ted  that  h  not  subsi  this  belief,     Indeed, 

to  Public  Health  R&port  for  !>•■ 
that  where  uniform  eare  in  the  selection  of 
lymph,  and  in  tbe  performance  of  the  operation,  was  practised, 
this  results  did  not  favour  the  hypothesis  that  there  had  been 
any  necessary  deterioration  of  the  lymph.  He  has  seen  several 
cicatrices,  the  results  of  the  vaccinations  of  Dr.  Jenner  and  Dr. 
Walker;  bat  the  work  of  the  vaccinators  to  whom  he  refers 
ni  as  having  bestowed  great  care  in  the  selection  of 
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their  lymph  ainl  in  the  performance  of  the  operation)  will 
Imru  r.iiiu|i.'iri«iiiii  with  the  results  obtained  by  Dr.  Jenner  and 
|ii    Walker 

In  ISiM  Mr  lii'uwn,  cif  Musselburgh,  near  Edinburgh,  pub- 
I1J1.-I  Iho  opinion  that  the  prophylactic  virtue  of  cow-pox 
ilttttmiJit-l  a<*  the  time  from  vaccination  increased  In  ISIS 
»im.I  tst'i  mui-iII  po\  prevailed  in  Scotland  as  an  epidemic,  and 
in  »uk\  \  i  •  in  Urd  persons  passed  through  a  mild  form  of  variola. 
Hi,,  ii  »n*  toMilwd  filial  I  po\"  and  "varioloid  disease"  about 
id;  <  mii«  i-.nu»»  tulo  general  u<o;  and  two  classic  monographs 
,.n  iii.  «.iN|%-.-v  tm-le  their  ap|K»anuice,  one  by  Dr.  Monro,  in 
Mv  i<il  iM.-iti.-i  t.\  IV  John  Thomson,  of  Edinburgh,  in 
i  *  v  l*i  r-p!.»M.I  .i!«%  wntes  that  he  saw  and  described,  as 
..  •  :*  i.  t-%'4.  ,um!I  p,»\  jis  it  affected  members  of  the  same 
...,-■  \  i  li  K-:i'!i!  pei  iods  alter  vaccination,  and  in  young  persons 
*.  \  ,  '» %  I  V.-n  \.i«-%-inateil  only  ten  or  eleven  years.  C  »ntrasting 
..'I      i .....    he    found    that   the    severity   and    fully  developed 

.  : r.  „».i  .»i   ^n.ill-pox  w;u  generally  in  proportion  to  the  length 
.    u,     which   had    elapsed   from    vaeeination    (Dictionary  of 

Vi-tlii-ine,  Art.  "  Small-pox,"  p.  815). 
\  .hi.  iiom  the  evidence  contained  in  the  bills  of  mortality  of 
\  x  ■  »  iioiii  the  experience  of  epidemics  of  small-pox  in  France 
,.i-l  h.ilv,  in  lS2t>,  IS27,  and  1829 — from  the  experience  of  the 
.  i...|.  nut'.!  of  small-pox  in  Ceylon  in  1833  and  1834 — and  from 
iii.  .i.liiiiriiiims  into  the  London  Small-pox  Hos[>ital  in  1838,  it 
lit.  li.  .-ii  rendered  obvious  that  the  susceptibility  to  small-pox, 
u  In.  It  in  \.u-riiiated  persons  is  destroyed  for  some  years,  returns 
w  illi  .i.Uiiiichi;.(  ji^e,  and  becomes  greater  as  life  advances. 

.Si mi.-,  uf  the  phenomena,  also,  which  the  practice  of  vaccination 
ii.  .ill  hi  i  i  n;i  do  known  to  us  tend  to  establish  the  doctrine  of  a 
gradual  impairment  of  vaccine  protection,  duo  to  hq)ae  of  time, 
.oid  ii*  a  result  of  physiological  changes  in  the  healthy  body* 
Thi.i  it  especially  indicated  by  the  fact,  that  in  proportion 
l undetermined)  to  the  distance  of  time  that  has  elapsed  from  the 
lii..t  implanting  of  the  vaccine  virus,  so  is  the  better  development 
ul  the  vaccine  vesicle  produced  by  re-vaccination.  It  has  been 
i.liowu.  however,  from  a  careful  analysis  of  cases,  that  the  lesser 
piiilm  Indue  ft  of  certain  vaccinated  persons  bears  at  least  some 
piupMiliou  to  (ho  number  of  years  which  had  elapsed  since 
'  .i-  -  hud  inn       Any   uniform  rato  of  increased  susceptibility  to 
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-pox  from  year  to  year  from  the  period  of  vaccination  has  not 
been  demonstrated;  but  an  increasing. susceptibility  to  small-pox 
continues  up  to  about  thirty  years  of  age  at  least,  after  which 
period  of  life  it  seems  that  the  liability  to  contract  small-pox  con- 
tinues to  decline  (Heim,  Mohl,  Retzius,  Mabson,  Simon). 

Dr.  Balfour,  of  the  Army  Medical  Department,  adverted  some 
time  ago  to  these  important  facts;  and  there  can  be  no  doubt  of 
the  practical  result  to  which  they  point — namely,  re- vaccination, 
as  &  most  necessary  supplemental  measure   to  vaccination.     A 
huge  reduction  in  mortality,  and  in  the  occurrence  of  small-pox, 
ean  be  shown  to  have  taken  place  from  the  practice  of  re-vaccina- 
tion so  as  to  leave  no  doubt  of  its  practical  efficacy.    The  records 
of  the  earliest  experience  of  its  usefulness  date  from  Wirtemberg, 
1889  to  1836.    In  1833  between  40,000  and  50,000  adults  were 
re-vaccinated  in  the  Prussian  army,  and  in  about   33  per  cent 
of  the  entire  number  this  Tie-vaccination  "took"  with  perfect 
Amongst  Russian  soldiers  at  Kasan,  the  rate  of  perfect 
\  was  about  18  per  cent.    In  the  army  of  Denmark,  from 
1843   to   1847,  nearly  20,000  re- vaccinations  were  practised,  of 
which  more  than  a  half  were  attended  with  perfect  success, 
and  more  than  a  quarter  with  modified  success.     Since  1843 
re-vaccination  has  been  compulsory  in  the  Bavarian  army.     From 
that  date  till  1857  not  even  a  single  case  of  unmodified  small-pox 
has  occurred,  nor  a  single  death  from  small-pox.     Similar  good 
results  have  followed  the  institution  of  re-vaccination  in   the 
Danish  army,  the  army  of  Sweden,  of  Baden,  and  in  the  British 
army  also,  according  to  Dr.  Balfour's  interesting  report  for  1859. 
So  great,  indeed,  is  the  practical  importance   of  re-vaccination, 
that  in  the  British   army  a  departmental   order  was  issued  by 
circular,  of  date  21st  September,  1858,  and  is  at  present  in  force, 
which  ordains  that  "  every  recruit,  without  exception,  on  joining 
the  Head-Quarters  or  Depot  of  the  Corps  or  Regiment  to  which 
he  belongs,  shall  be  vaccinated,  even  if  he  should  be  found  to 
have  marks  of  small-pox  or  of  previous  vaccination,  and  that  a 
monthly  return  of  the  results  (as  to  (1.)  a  perfect  vaccine  pustule 
following  the  operation,  or  (2.)  a  modified  one,  or  (3.)  a  failure) 
shall  be  forwarded  to  the  Director-General "  (Statistical  Report 
for  1859,  p.  21). 

On  the  other  hand,  it  must  be  remembered,  as  Mr.  Marson 
clearly  shows,  that "  probably  re-vaccination  does  not  afford  the 
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te    amount    of    protection    that    the    first    \  ■  on    vxll 

performed  doea    The  great  object  bo  aim  at  is  b 
in  infancy.     Tins  should  be   looked  upon  us  the  short 
and  therefore  a  careless  vaccination  should  be  depn 
times,  practised  under  the  belief  that,  if  it  fails  to  tak 
properly,  it  will  be  of  no  consequence, 
repeated      By  such   a  proceeding  the  vaccination 
effect  &ck#y,  and  will  never  afterwards  take  effect  /  :iud 

the  individual  may  take  small -pox  setttfefy." 

It  has  been  (but   sufficient  proof  ha*  not 

nddaoed  to  show)  fhat  < 

Us  [Htxmtfv  th  rough  t*  u  nu  n  m  s  h  u  ma  / 1  In  xlies*     1 1 
has  been  supposed  that  its  protective  influence  is  ^  I  by 

length  of  time  or  of  use,  in  consequence  of  the  lon£  sue* 
subjects  through  whom  it  has  been  transmitted  since  \\ 
inoculation    from    the   cow.      This   doctrine  is  opp< 
obvious    pathological   fact,   that    the    specific    virus   of  c 

l]~pox.  and  other  similar  diseases,  multiplies  and  reproduce* 
itself  in  the  system  of  tie  :  o  who  suffer  in  the  natural  course  of 
these  disessea      OonsiderabLfi   differences  of  theoretical   opinion 
prevail  upon  the  point.     In  the  report  of  the  National  Vao 
Establishment  for  1854  it  is  stated  "  that  the  vaccine  lym 
not  lose  any  of  its  prophylactic  power  by  a  couth 
through  successive  subjects-"    Such  an  unqualified  belief  is 
however,  by  any  means  universal,  as  shown  in  various  pari 
evidence  >J  by  Ur.  Simon.     It  is  curtain  that  the 

lymph,  when  taken  direct  from  the  cow,  seems  to 
of  infective  power  which  is  not  usual  in  lymph  of  I 
hut  how  much  of  this  effect  is  due  to  irritation  simply,  and  ' 
i m  u  h  1 1  1 1 ct  ion ,  <  lot  #  i iot  seem  certai il     Lympl  i  d i  \ 

the  oow  "takes"  (as  the  phrase  is)  in  persons  with  n  mpb 

of  long  descent  had  failed     This  is  more  often  obvioui 
vaccinations.     Lymph  direct  from  the  cow  excites  local  changes  \ 
an  intenser  kind,  so  active,  indeed*  as  to  render  caution  neeeouy 
in  its  selection  and  use.    The  vagi -■!►    produced  l*y  it  runs  a  fid 
course,  compared  with   which   the  progress  of  vaccine 
from  lymph  of  long  descent  seems  unduly  rapid,  and  their  ter- 
mination premature.    Also,  the  lymph  direct  from  the  cow 
more  certain,  and   apparently   more    chars*  t   slight 

rile  disturbance  which  is  proper  to  the  action  [>o\  m» 
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the  human  system.  This  febrile  disturbance  is  undoubtedly  an 
essential  pathological  phenomenon,  demanded  alike  for  the  due 
protection  of  the  vaccinated  person  and  for  the  perfect  develop- 
ment and  local  multiplication  of  laudable  and  efficient  lymph  at 
the  spot  where  the  specific  vaccine  virus  was  originally  implanted. 
The  more  distinctly  and  typically  the  specific  febrile  action  is 
expressed  which  follows  the  implanting  of  the  vaccine  virus,  the 
more  certainly  is  the  person  protected,  and  the  more  efficient 
is  the  local  development  of  the  lymph  which  has  been  multiplied 
at  the  site  of  inoculation.  The  development  of  any  other  febrile 
state,  such  as  from  cold,  or  other  disease,  is  apt  to  hinder  the 
development  and  progress  of  the  vaccine  vesicle  altogether. 
Referring  to  the  records  of  re- vaccination  in  the  Prussian  army, 
an  extremely  interesting  fact  is  brought  out  by  Mr.  Simon, 
tending  to  confirm  the  doctrine  that,  by  transmission  through  a 
succession  of  persons,  the  vaccine  virus  has  degenerated — 
namely,  "that  the  re-vaccinations  of  1836,  as  tested  by  eventual 
resusceptibility  to  cow-pox  were  not  Italf  so  stable  as  tlie  v&ccina- 
tions  of  ISIS." 

On  the  whole,  therefore,  there  appears  to  be  still  room  to 
believe  that  any  diminution  of  protective  influence  from  vaccina- 
tion may  be  due  to  personal  carelessness — first,  in  the  selection 
of  lymph  for  use,  as  well  direct  from  the  cow  as  of  lymph  of 
long  descent;  and  secondly,  in  the  choice  of  cases  to  continue 
the  vaccinations  from — cases,  for  example,  being  chosen  where 
the  lymph  of  the  local  vesicle  at  the  site  of  vaccination  has 
been  developed  in  the  absence  of  the  constitutional  specific  febrile 
phenomena;  and  in  which  the  lymphy  contents  of  the  vesicle 
are  not  only  impotent,  but  the  anatomical  development  and 
structure  of  the  vesicle  in  respect  of  its  dissepiments  are  at  the 
same  time  incomplete  and  imperfect.  The  cicatrix,  scar,  or  mark 
left  by  imperfect  vaccination  is  also  an  imperfect  cicatrix,  and 
is  capable  of  recognition  as  such.  To  an  almost  incalculable 
extent,  the  protective  power  of  vaccination  has  been  impaired  by 
imperfect  vaccination,  as  shown  by  Mr.  Marson — a  fact  which  does 
not  seem  to  be  duly  appreciated  as  yet,  either  by  the  Medical 
Profession  or  by  the  Public. 

The  Operation  of  Vaccination  ought  to  be  performed  in  child- 
hood, and  it  is  ordained  by  law  in  this  country  to  be  performed 
within  three,  or  in  case  of  orphanage,  within  four  months  of 
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birth.     The  infant  ought  to  be,  at  least,  from  four  to  si 
old  before  a  disease,  sometimes  attended  with  considerable  fcV 
disturbance,   is    ingrafted    upon    the    constitution.      Umter 
weeks  of  age,  infants  should  never  be  vaccinated,  unless  ; 
of  urgent  necessity,  such  as  small-pox  being  ia  the  vieiniT 
age  of  months  is  on  the  whole  to  be  preferred.     Th 

ought  to  be  in  good  health,  free  from  any  eruptiv 
disease,  and  free  frora  disorders  of  teething,  of  the   bo 
other  diseases  peculiar  to  the  age  of  childhood,  other 
protective  influence  of  the  vaccination  cannot  be  d  i  oa 

Difference  of  opinion  exists  as  to  the  numbei 
proper  to  graft  upon  the  arm,  and  the  size  of  them.     Some  be! 
the  person  to  be  as  thoroughly  protected  by  a  small 
tenth  of  an  inch  in  diameter,  as  if  the  arm  wei 
inoculated  points"  (Cazenave,  Andrew  Anderson) 
vaccinators  regard   the  multiplication  of  vesicles  only  as  a  a 
guard  against  failure,  and  attach  value  to  one  successful  u 
only  of   the   vaccine    lymph    (Buchanan,  Apjmulix  to 
R&por&vn  Public  Health,  for  1861,  p.  111).     On  the  other  b 
the  official  instruct! ons  issued  to  vaccinators  in  England  contain 
the  following  directions: — "In  all  ordinary  vaccinations,  \ 
by  four  or  five  separate  punctures,  so  as  to  produce  fox* 
oepara&e  good^sUwl  vesicles;  or  if  you  vaccinate  oth 
1'V  separate  punctures"  (for  some  vaccinators  prefer  to  make 
scratches*  side  by  side   or  intersectingly,  instead  of  pn 
"take  special  care  to  secure  the  production  of  four  01 
i fond-sized  vesicles"     This  is  red  necessary  for  securin 

those  who  are  vaccinated  the  full  amount  of  protection  wl 
good  vaccination  confers.     The  superior  value  of  several  ve- 
is  especially  insisted  upon  by  M  arson,  Beaton,  and  Simon.     They 
have  shown  a  constant  relation  to  subsist  between  the   Mi 
of  the  sufficient  cicatrices  and  the  degree  of  protection  afforded. 

The  skin  covering  the  insertion  of  the  deltoid  moK- 
place    generally  chosen  for   implanting    the   specific    lymph   of 
variolae  vaccinae.    The  methods  of  operating  are  as  follow: — 

I.  The  part  of  the  arm  to  be  operated  upon  should  be 
with  the  left  hand,  and  the  tliumb  of  that  hand  should  draw  the 
skin  with  sufficient  tightness,  so  as  to  facilitate  the  introduction 
of  the  point  of  a  lancet  with    the   other  hand     Three  or 
punctures  should  be  made  near  each  other,  for  each  mtei 
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vesicle.  These  punctures  should  penetrate  the  cuticle  to  the 
extent  of  a  few  lines  in  an  oblique  direction,  so  as  to  make 
a  minute  valvular  aperture,  and  so  as  to  impinge  upon  or 
penetrate  the  cutis  vera.  The  lancet  used  to  make  the  puncture 
should  be  charged  with  the  vaccine  virus.  It  should  be  allowed 
to  remain  in  the  punctures  for  several  seconds,  and,  in  the  course 
of  its  removal,  the  site  of  puncture  should  be  comjyressed  for  a 
moment  or  so,  to  prevent  bleeding,  and  also  to  retain  the  virus 
from  the  lancet's  point.  In  the  case  of  several  punctures,  it  is 
advisable  to  use  "jnints"  of  ivory  or  quill,  or  of  the  teeth  of  a 
comb,  charged  with  the  virus.  These  should,  on  the  withdrawal 
of  the  lancet,  be  inserted  into  the  punctures,  and  allowed  to 
remain  for  several  seconds,  to  be  removed  in  the  same  way  as  that 
in  which  the  lancet  charged  with  the  virus  is  removed. 

2.  Another  method  of  operation  is  often  chosen — namely,  to 
make  an  immense  number  of  minute  scratches  over  a  very  limited 
area  of  skin,  and  as  close  together  as  possible.  In  this  way  the 
number  of  groups  of  scratches  will  correspond  to  the  number  of 
vesicles  intended  to  be  ingrafted.  The  scratches  may  be  made 
with  the  point  of  a  clean  lancet,  and  may  be  either  parallel  to  each 
other  or  crossed  in  two  or  any  number  of  directions.  The  number 
of  these  groups  of  scratches  will  vary  according  as  three,  four, 
five,  or  more  vesicles  are  considered  necessary,  and  the  length  of 
the  individual  scratches  will  determine  the  size  of  the  resulting 
vesicle,  and,  to  some  degree,  the  soreness  of  the  arm.  It  is 
necessary  to  remember  these  facts  in  dealing  with  young  and 
delicate  children,  so  as  not  to  give  rise  to  unnecessary  suffering, 
torment,  and  danger.  The  scratches  should  be  so  slight  as  barely 
to  result  in  the  faintest  possible  exudation  of  blood,  and  that  only 
after  the  lapse  of  a  second  or  two.  To  the  group  of  scratches  from 
which  blood  first  exudes,  the  "point'*  or  lancet  is  to  be  applied, 
charged  with  the  specific  virus.  The  lymph  containing  this 
virus  will  be  at  once  absorbed;  and  the  blood  with  which  the 
lymph  is  mixed  should  be  smeared  over  and  pressed  into  the 
other  scratches  in  succession  several  times. 

3.  Simple  abrasion  of  the  cuticle  is  sometimes  resorted  to  with 
very  good  success — namely,  by  scraping  off  the  cuticle  with  the 
lancet,  used  as  an  eraser  is  used  to  remove  blots  from  paper 
{Fourth  Report  an  Public  Health,  p.  107). 

of  Successful  Vaccinatum* — By  the  end  of  the  second  day 
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dl  spots  appear  elevated  over  tlie  .site's  of  (he  punctures,  or 
over  the   groups   of  scratches  or   abrasions;    and    these,    when 
examined  by  a  simple  lens,   are  seen  to   be  vesicular,  and 
rounded  by  a  slight  redness.     This  stage  continues  for  tbn 
four  days  from   the  date    of   ingrafting   the    virus,     About   the 
thirds  but  rather  towards  the  fourth  day,  the  elevation  is  m 
perceptible  ami  more  red;  and  by  the  fifth  or  sixth  day  a  diati 
vesicle  is  obvious  upon  it,  of  a  whitish  colour,  having  a  rouw 
oval  form,  an  elevated  edge,  and  a  depressed  a 
*mmithy  or  early  Oil  the  eighth  day,  an  inflamed  ring  or  ai 
logins  to  form  round  the  base  of  the  vesicle,  and  with  it  c 
titiues  to  increase  during  the  two  following  days,     This  areola  is 
of  a  circular  hum,  and  its  diameter  extends  from  one  to  three 
inches.     On  the  eigfdh  day  the  inside  appear*  distended  tedth  a 
rhtfr  1'iittph.     Thi&  16  the  day  of  it*  grmtmt  pen 
the  jiroper  period  /  fling  the  sped 

Hon  m  others.      The  vesicle  i&  nmu  circular  and  f^irir 
cclowred;  U  n  &  /  u  rgid*  jirm,  ehvnvn  g,  tm  <  f  wk&  !-*!>  op 

Having  reached   its  height  on  the  mnih  or  tenth  day,  I 
development  of  the  bright- red  areola  is  accompanied  with  i 
siderable  tumefaction  of  the  skin,  with  hardness  and  swr 
the  subjacent  areolar   tissue.     Tins   erythematous  ring  is  often 
the  seat  of  small  vesicles.     By  the  tenth  day,  also,  tb* 
symptoms  of  constitutional  disturbance  are  well  expressed,  the 
lymphatics  of  the  arm  are  engorged,  and  sometimes  a  roseoJ 
rush  supervenes  mw  the  body.     On  the  tenth  or  eleventh 
the  areola  begins  to  subside,  leaving,  as  it  fades,  two  or  tl 
concentric  circle*  of  redness.     The  vesicle  now  begins  to  dry  in 
the  centre,  and    acquires  there  a  brownish  colour.     The    lymph 
which  remains  becomes  opaque  and  gradually  eoncr*  ; -ca- 

tion commences,  and  tuniehiet'n  >n  snl  «add6,  so  that  by  the  fourtec 
or  fifteenth  day  the  vesicle  is  converted  into  a  hard  round  sen 
a  reddish-brown  colour.  This  scab  contracts,  dries,  and  black i 
and  about  the  twenty -first  to  the  twenty-fifth  day  from  the  > 
of  vaccination  may  fall  off  It  leaves  a  cicatrix  which  commonly 
is  permanent  in  after-life.  Indeed,  the  mark  of  a  good  c&CiM 
is  indelible  if  it  is  not  injured  (Gregory,  MABSoy,  Cn 
Cazenave,  Simqs)* 

While  these  local  changes  are  in  active  progress,  febrile  pheno- 
mena become  established — first,  so  slightly  from  the  fifth  to  th»- 
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:  reventh  day,  that  often  the  fact  passes  unobserved;  and  again, 
more  considerably  during  those  days  when  the  areola  is  about  its 
height     The  patient  is  then  restless  and  hot,  with  more  or  less 

disturbance  of  stomach    and  bowels.      About  the  same  time 

» 

especially  if  the  weather  be  hot,  children  of  full  habit  not  unfre- 
qoently  show  on  the  extremities,  and  less  copiously  on  the  trunk, 
&  lichenous,  roeeolar,  or  vesicular  eruption,  which  commonly  con- 
tinues for  about  a  week.  When  vaccination  is  performed  on 
such  adults  or  adolescents  as  have  not  previously  been  vaccinated, 
and  likewise  when  lymph  is  employed  which  has  recently  been 
derived  from  the  cow,  the  resulting  phenomena,  as  compared  with 
the  preceding  description,  are  somewhat  retarded  in  their  course, 
and  the  areola  is  apt  to  be  much  more  diffuse.  There  is  also 
more  feverishness,  and  eruption  is  less  frequently  seen  (Simon, 
Hmlth  Beport,  1859). 

ffgmi  of  Successful  Re-vactinatian. — When  persons  who  have 
once  been  efficiently  vaccinated  are,  some  years  afterwards, 
re-vaccinated  with  effective  lymph,  there  sometimes  result 
vesicles  which,  as  regards  their  course  and  that  of  the  attendant 
areofae,  cannot  be  distinguished  from  the  perfect  results  of  primary 
vaccination.  But  far  more  usually  the  results  are  more  or  less 
modified  by  the  influence  of  such  previous  vaccination.  Often  no 
true  vesicles  form,  but  merely  papular  elevations  surrounded  by 
areolae ;  and  these  results,  having  attained  their  maximum  on  or 
before  the  fifth  day,  afterwards  quickly  decline.  Or,  if  vesicles 
form,  their  shape  is  apt  to  vary  from  that  of  the  regular  vesicle, 
and  tlieir  course  to  be  more  rapid,  so  that  their  maturity  is 
reached  on  or  before  the  sixth  day,  their  areolae  decline  on  or 
before  the  eighth  day,  and  their  scabbing  begins  correspondingly 
early.  In  either  case  the  areolae  tend  to  diffuse  themselves  more 
widely  and  less  regularly,  and  with  more  affection  of  the  areolar 
membrane,  than  in  primary  vaccination ;  and  the  local  changes  are 
accompanied  by  much  itching,  often  by  some  irritation  of  the 
axillary  glands,  and  in  some  cases  on  the  fourth  or  fifth  day  by 
considerable  febrile  disturbance,  (Simon,  1.  c.) 

Characters  of  the  Cicatrix  after  Vaccination. — It  seems  now  to 
have  been  agreed  to  arrange  the  characters  of  cicatrices  after 
vaccination  into  the  following  tfiree  classes : — 

1.  "Typical,"   "excellent?   "perfect,"   "good"   or  "first-rate" 
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e  trices  are  recognized  by  their  circular  form  and  pale  or  white 
appearance.     They  are  somewhat  depressed,  and  dotted,  inden' 

i   foveolated  with    minute   pits   or   depressions  over  the  l*et, 
supposed  to  indicate  the  number  of  compartments  in  the  anatom- 
ical structure  of  the  vesicle  (referred  to  at  pages  236  n 
In  some  instances  there  are  radiations  from  the  centre     It  lias 
been  considered  that  the  normal  diameter  of  a  cicatrix  produced 

a  single  insertion  is  one-third  of  an  inch  ;  that  scars  of  larger 
measurement  are  generally  of  double  or  multiple  origin. 

&    "Fair"   "jximithte"   or  "modi/ted"    cicatrices   possess  the 
characters  of  the  typical   cicatrix,  but  they  are   less    perl- 
expressed,   the  contour  being    less  regular,   and    the  size  j 

thin  the  average  above  mentioned  To  irregularity  of  contour, 
however,  it  must  be  remembered  that  scars  resulting  fitiin  single 
insertions  (as  in  the  ordinary  method  of  puncture)  are  not 
uniform,  so  that  irregularity  of  contour,  when  associated  with  * 
single  puncture  for  vaccination,  indicates  that  the  progress  of  tint 
vesicle  has   been    irregular ;    but   where   the    scar  results   from 

i-ral  contiguous  insertions  or  scratches,  no  such  inference  can 
be  made. 

3.  "Bad"  cicatrices,  which  must  be  held  as  denoting  "failures/* 
are  such  scars  as  cannot  be  recognized  as  the  product  of  van 

n,  by  any  circumstance  beyond  being  found  near  the  nflnft] 
glta  of  the  operation.  Scars  also  having  a  lew  diameter  than 
a  quarter  of  an  inch  ought  to  find  a  place  amongst  tbi 
And  generally,  all  ill -defined,  faint,  scarcely  discernible  white 
patches,  especially  such  as  consist  of  large,  flat,  Ul-defiiied  shifty 
murks,  Fruitless  attempts  at  vaccination  may  be  also  recogiiisced 
by  the  permanent  traces  left  of  the  parallel  or  transverse  sera 
employed  at  the  operation. 

It  ist  however,  very  difficult  to  describe  the  extent  of  differ® 
between  the  results  produced  by  different  vaccinators.     A  1 
amount  of  bad,  and  a  still  larger  amount  of  second-rate  vaccina- 
tion haa  been  found  to  prevail  in  many  dista  tile  result  of 
the  inspections  instituted  by  Mr.  Simon  in  I860  and   l^tfl  ft] 
dantly  testify.     Medical   men  are  found  to  vary  exceed  neji 
their  estimate  of  a  satisfactory  vaccine  vesicle  and  cicatrix,  or 
the  reverse,  for  the  standard  is  cm  up;  native  rather  than  absolute 

aton,  Sanderson,  Buchanan),    This  is  exactly  what  might 


the 
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have  been  expected,  seeing  that  medical  students  are  left  to  pick 
op  their  knowledge  of  vaccination  where  they  can.  In  fact, 
practical  medical  education  at  our  schools  of  medicine  has 
hitherto,  or  until  very  recently,  been  entirely  nil  in  regard  to 
this  most  important  subject;  and  no  test  of  knowledge  has  ever 
been  applied.  Many  men,  whose  estimate  of  the  quality  of  the 
resulting  cicatrices  is  of  a  low  standard,  can  scarcely  appreciate 
the  typical  character  of  marks  which  are  the  ordinary  results  of 
good  vaccination  (Seaton).  Excessively  small  cicatrices  are  apt 
not  to  be  perfect,  and  there  are  great  varieties  in  the  size  of 
cicatrices  of  perfect  character,  the  results  of  puncture.  It  is 
therefore  fairly  presumed  that  cicatrices  which  thus  vary  cannot 
all  have  precisely  the  same  value.  The  hand  of  different  vac- 
cinators can  even  be  recognized  by  the  kind  of  marks  they  leave 
behind  them.  The  marks  of  some  vaccinators  are  conspicuous  for 
their  excellence;  the  marks  left  by  others  are  not  so;  and  hence9 
there  are  great  differences  between  the  vaccination  of  districts 
where  different  vaccinators  are  employed.  In  the  schools,  for 
instance,  of  large  towns,  Mr.  Seaton  informs  us  that  "  where  the 
work  of  many  vaccinators  was  seen  together,  it  was  frequently 
possible  to  fit  the  work  to  the  vaccinator  by  the  kind  of 
cicatrix." 

With  regard  to  the  means  of  estimating  the  efficiency  of 
vaccination,  it  seems  established  that  "a  distinct  connection 
subsists  between  the  number  and  the  quality  of  the  cicatrices 
and  the  protection  conferred  by  vaccination  against  small-pox; 
so  that  it  may  be  confidently  stated  that  that  vaccination  is  tlie 
most  efficient  from  which  the  most  and  the  best  cicatrices  result" 
The  evidence  derived  from  the  records  of  the  Sraall-Pox  Hospital, 
collected  by  Mr.  Marson,  regarding  the  superior  value  of  several 
father  than  few  vesicles,  appears  to  be  conclusive  on  this 
point 

These  facts  have  been  tabulated  by  Mr.  Simon  in  the  following 
form,  as  the  result  of  observations  made  during  twenty-five  years, 
in  nearly  6,000  cases  of  small-pox  contracted  after  vaccination, 
the  persons  having  been  vaccinated  in  different  ways  as  regards 
the  number  and  quality  of  the  cicatrices: — 
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i    Cases  of  Small-Pox  Classified  according  to  the  Vaccination 
|  Marks  or  Cicatrice*  borne  by  each  Patient  respectively. 


Number  of 

Deaths  jeresst 

in  each  Class 

respectively. 


i  Class  I.    Stated  to  hare  been  vaccinated,  bat  having  )  21 , 

I  no  riralrir.  ......       \  * 

1J 


no  cicatrix,  , 
I      „     II.  Having  one  vaccine  cicatrix,* 
„  IIL  Having  two  vaccine  cicatrices^ 
„  IV.  Having  three  vaccine  cicatrices, 


V.  Having  four  or  more  vaccine  cicatrices,  f 


Unvaccinated,       .        .        .  354 


Looking,  therefore,  to  the  characters  or  quality  of  the  cicatrices, 
and  to  the  number  of  the  vesicles  which  have  given  rise  to  these 
cicatrices,  FOUR  degrees  of  protection  conferred  by  vaccination 
may  be  specified,  and  the  community  inspected  may  be  arranged 
*into  the  following  four  classes: — 

Class  I.  Best  protected — having  more  than  two  typical 
marks. 

Class  II.  Sufficiently  well  protected — having  two  typical 
marks. 

Class  III.  Moderately  protected — having  two  or  more  pass- 
able, or  one  typical  mark. 

Class  IV.  Badly  protected — having  bad  marks,  or  having 
only  one  passable  mark. 

Selection  of  Lymph  for  Vaccination. — The  lymph  used  for  vaccina- 
tion ought  to  be  taken  from  the  vesicle  on  the  eighth  day — the 
day-week  after  tlie  operation — when  the  lymph  is  yet  clear  and 
the  vesicle  turgid,  firm,  shining,  pearl-coloured,  and  translucent, 
and  before  the  vascular  zone  has  reached  its  full  development. 
The  lymph  ought  not  to  be  taken  from  any  but  perfectly 
"typical"  vesicles.  Inferior,  or  merely  passable  vesicles,  ought 
not  to  be  used  to  propagate  lymph.  Small  vesicles,  exhausted 
vesicles,  or  vesicles  far  advanced  (such  as  tenth  or  twelfth  day) 
are  to  be  avoided.     Very  early  lymph  appears,  as  a  rule,  to  give 

*  Among  cases  in  which  the  one  cicatrix  was  well  marked  or  typical  the  death - 
ratc  was  4  j.    Among  cases  in  which  it  was  badly  marked  the  death-rate  was  12. 

t  Among  cases  in  which  the  two  cicatrices  were  tcell  marked  the  death-rate  was 
2 J.     Among  cases  in  which  they  were  badly  marked  it  was  7 J. 
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the    worst   cicatrices.     Thus   "the  careful  vaccinator  does  not 
indifferently  vaccinate  from  the  arms  of  all  infants  brought  back 
on  the  eighth  day,  but  exercises  selection  among  them.    The  fresh 
lymph  from  th$  vesicle  ought  to  be  ingrafted  directly  upon  the 
arm   of  the  child  about  to  be  vaccinated — "  arm-to-arm "  vac- 
cination, as  it  is  called.      Dry,  or  otherwise  preserved  lymph 
ought  only  to  be  used  when  fresh  lymph  cannot  possibly  be 
obtained.      Properly  dried   lymph,  however,  seems    capable  of 
producing  quite  as  good  results  as  arm-to-arm  vaccination;  but 
it  demands  incomparably  more  care  than  it  generally  receives, 
first  in  its  storage  and  afterwards  in  its  use.    It  may  be  dried 
and  stored  on  "  points "  of  ivory  or  bone,  or  upon  small  pieces 
of  glass  glued  together   by  the   dried   lymph,  or   on   lancets. 
These  should  be  well  charged — i.  e.,  coated  twice,  or  even  thrice, 
with  the  lymph,  and  rolled  up  in  a  covering  of  goldbeater  s  skin, 
and  still  further  secured  from  atmospheric  influences  by  an  outer 
case  of  tinfoil  hermetically  sealed,  or  in  a  phial  carefully  corked, 
in  which  they  may  be  packed  with  cotton,  if  they  require  to  be 
transmitted   to   any  distance.     Glycerine  has  been   used  with 
success  to  keep  the  lymph  liquid. 

By  proper  care,  complete  and  perfect  vaccination  may  be 
attained  under  every  variety  of  method;  but  bad  vaccination,  as 
it  prevails  at  present,  is  almost  always  "  directly  dependent  on 
the  careless  employment  of  improperly  preserved  dry  lymph,  and 
indirectly  associated  with  irregularity  of  inspection,  in  consequence 
of  which  the  vaccinator  remains  unaware  of  the  number  and 
extent  of  his  failures,  and  loses  all  the  advantages  of  experience. 
*  The  use  of  the  capillary  tubes  of  Dr.  Husband  affords  consider- 
able advantages  to  the  public  vaccinator,  especially  if  his  district 
be  rural — Firstly,  Because  it  furnishes  him  with  an  efficient 
means  of  maintaining  his  supply  without  having  recourse  to 
extraneous  sources,  and  thus  enables  him  to  dispense  altogether 
with  the  use  of 'points/  'glasses,'  &c;  Secondly,  Because  in  thinly 
populated  neighbourhoods,  in  which  experience  shows  that  it  is 
impossible  to  assemble  all  the  children  at  any  particular  station, 
it  enables  him  with  equal  advantage  to  vaccinate  from  house  to 
bouse"  (Sanderson  in  Public  Health  Report,  1861).  For  a  detailed 
account  of  Dr.  Husband's  method  of  preserving  lymph,  the  reader 
is  referred  to  the  Second  Report  of  the  Medical  Officer  of  the 
Privy  Council,  1859. 
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CHICKEN-POX—  YarktUa, 

Definition. — ^hs  disease  consists  of  a  apd0$f£ti  eruption,   in  a 
8eri&8  of  crops,  on  the  breast.,  back,  face,  and  extremit 
ivitfl  h  runs  a  df'Jrnite  course  in  eight  or  ten  days. 

Pathology.— This  disease  derives  an  importance  which  it  doe* 
not  of  itself  possess,  in  consequence  of  its  resemblance  I 
with,  the  modified  form  of  which  it  is  considered  by 
he  identical,     It  is  for  the  most  part  peculiar  to  childhood  and 
early  adult  age;  but  its  epidemic  influence  is  very  im 
and  its  extension  easily  under  control     That  it  is  communica 
has   been  proved  by  inoculation.      The  theory  of  the 
therefore,  is,  that  a  specific  poison,  after  a  given  period  of  latency, 
gives  rise   to   primary  fever,   which   lasts   from   twenty-foui 

■uty-two  hours,  when  the  eruption  appears,  and  runs 
of  eight  or  ten  days,  The  fever  is  much  mitigated  on  the 
unee  of  the  eruption,  and  entirely  subsides  with  it 

That  fever  precedes  the  eruption  is  a  phenomenon  observed  so 
generally  that  no  exception  is  to  be  found  in  the  account  l; 
of  the  disease  by  any  writer  excepting  Heberden.     Thr 
affection  is  of  a  mild  character,  and  though  for  a  few  hours  it  may 
seem  severe,  yet,  perhaps,  it  never  passes  into  a  stage  so  severe 
ns  to  have  the  tongue  of  a  brown  and  coated  appearance.     The 
eruption  has   three  stages,— that   of  pimple,  of  vesicle,  an>i 
incrustation;  and  after  the  fever  has  lasted  from  twenty-four  to 
nty-two  hours,  a  number  of  red  papulae  appear,  which 
tcular,  and  perhaps  in  a  few  points  pustulars  on  the  first  day* 
On  the  second  day  the  vesicles  are  filled  with  a  whitish  or  straw- 
coloured  lymph.     On  the  third  and  fourth  days  they  attain  1 1 
greatest  magnitude,  when  they  become  acuminated,  and  shortly 
afterwards  tbey  burst  and  shrivel,  except  those  which  contain 
purulent  matter,  and  have  much  inflammation  around  their  base. 
The  fifth  day  they  begin  to  crust,  and  in  four  or  rive  days  more 
the  crust  falls  off,  leaving  for  a  time  red   spots  on   the  skin, 
rally  without,  but  sometimes  with   a  "pit"    or  depression, 
Tbe"pit,T  is  permanent,  and  the  cicatrix  generally  whiter  t 
the  original   tissue,   and  the   patient  consequently  is  marked  or 
scarred.     The  eruption  is  not  at  first  universal  over  the  body,  hut 
usually  consists  of  a  series  of  cropti,  which  succeed  each  other  at 
intervals  of  twenty-four  hours,  and  die  away  in  the  order  of  their 
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occurrence.  The  first  crop  usually  appears  on  the  breast  and 
hack,  and  afterwards  on  the  face  and  extremities.  The  number  of 
crops  may  be  limited  to  two  or  three,  while  in  other  cases  a  new 
succession  will  appear  every  twenty-four  hours  for  ten  or  twelve 
days. 

Sjmpioins. — Of  the  varicella  there  are  three  forms,  the  varicella 
lenticularis,  the  varicella  conoides,  and  the  varicella  globata. 
The  symptoms  of  these  varieties  are  similar  to  each  other,  their 
only  differences  consisting  in  the  size  and  form  of  the  vesicle — 
that  of  the  varicella  globata  being  the  largest. 

Hie  fever  which  precedes  this  eruption  is  often  as  severe  as 
that  which  precedes  mild  small-pox  or  measles ;  but  it  generally, 
though  not  constantly,  remits  on  the  appearance  of  the  eruption, 
and  does  not  return  as  the  eruption  approaches  maturity.  The 
urine,  however,  is  usually  little  affected  in  the  early  stages,  when 
it  is  often  as  limpid  as  in  hysteria;  but  when  the  fever  runs  high, 
it  assumes  the  usual  febrile  characters  (Parkes). 

The  globate  chicken-pox  is  known  as  the  swine-pox,  or, 
vulgarly,  "the  hives."  The  eruption  consists  of  large  vesicles 
not  quite  circular  in  form,  but  often  a  little  larger  than  the 
pustules  of  small-pox,  surrounded  with  a  red  margin,  and  con- 
taining a  transparent  fluid,  which,  on  the  second  day  of  the 
eruption,  resembles  milk  whey.  On  the  third  day  they  subside, 
shrivel,  and  present  a  yellow  tint.  Before  the  conclusion  of  the 
fourth  day  they  are  converted  into  thin  blackish  scabs,  which  dry, 
and  fall  off  in  four  or  five  days  more. 

u — Dr.  John  Thomson,  who  carefully  studied  this 
during  the  epidemics  of  1815  to  1821,  concluded  that 
it  was  impossible  to  distinguish  chicken-pox  from  modified 
small-pox ;  and  as  their  identity  is  still  a  matter  of  opinion,  the 
following  statements  (Craioie)  embrace  the  most  important  path- 
ognomonic characters  derived  from  the  respective  phenomena  of 
both  diseases: — 

1.  Chicken-pox  emits  a  peculiar  odour,  different  from  that  of  small- 
pox, and  less  decidedly  partaking  of  the  variolous  fetor. 

2.  Chicken-pox  appears  indiscriminately,  and  almost  equally  all  over 
the  person,  beginning  first  on  the  trunk  in  general,  and  then  appearing 
on  die  face  and  scalp;  while  small-pox  appears  first  on  the  face  and 
neck,  and  the  pimples  are  more  numerous  on  the  face  than  on  any 
other  part 
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3.  Chilian -pox   eruption  is  generally  coui|  D    the   space  of 
uty-four  hours,  or  solitary  vesicles  come  out  irregularly  afterward* 

in  different  points  ;  but  io  small-]>ox  the  eruption  begins  in  tin 
of  the  thinl,  of  morning  of  the  fourth  day,  and  proceeds  regularly  for 
ensuing  three  flays,  until  it  is  completely  efltabifahed. 

4.  Wliile  variolous  pustules  are  on  the  fir^t  and  second  day*  of  th# 
eruption  smut  I,  hard,  globular,  red,  and  painful,  and  oommquicato  la 
the  finger  i   sensation  similar  to  that  which  would  be  excited  by  the 

<'iice  of  small  round  seeds  under  the  cuticle  ; — in  chicken-pox,  i 
djnost  hatfon  the  first  day  a  hard  red  mnr^iu,  hut  coniu 
bo  the  linger  a  sensation  like  that  from  a  rounded   seed   flattened  In* 
ure. 
Si   On  the  ma/oond  *»r  third  day  nf  tin*  eruption  of  chicken-pox,  the 
individual  bodies*  are  veaiclts  containing  moos  lluid,  and  giving  tl  ■ 
whitish  aspect 

6,  Tl  i   by  little  or  no  in 

do  not  naturally,  and  independent  of  external  violen© 
suppuration, 

T.  Chicken»pQX   maybe  confidently  distinguished  from  nnall-f 
I  In*  third   and  fourth  days  by  the  si  !je  vesicles,  some  < 

being  left  entire,  are  shrivelled  and  wrinkled,  while  others,  wboat  nin- 
r^ivil  tops  have  been  closed  by  incrustation  of  their  fluid,  are  marked 
by  radiating  furrows,     None  present  depressions  on  the  a/ 

do  not  suppurate,  they  inoniit  and  disappear  sooner  than  vari 
puatulea< 

5.  The  marks  left  by  chicken-pox,  when  they  do  leave  marks,  preaettt 
a  peculiar  conformation,  being  round  or  elliptical,  and   less  fmjur 
irregular  Ulan  those  of  small-pox,  and  in  general  smooth 

Lastly,  it  is  said  by  L&ders,  that  while  small-pox  is  formed  in   tl 
or  oorionj  the  rhirkro-pox  eruption  is  formed   in  the  tissiu 
pi  (!«.  oorion  and  cuticle  (Ckaigie,  vol  L,  p.  f>H), 

Treatment. — It  consists  si mply  in  abstinence  from  animal  food, 
having  recourse    to  a   milk    iliet,  and   careful   attention    to 
bowels,      The  patient  is    to   be   kept   cool,  by  light  covert) 
ami  by  making   htm  repoae    QQ  a  matti  titer  than  on   a 

feather  bed. 

MILIARY  FEY  El:     Mi 


Definition. — A   dl^  ruptum  of  innu- 

-mhlp  mviwU   pimples,   iritk  white  aummiU,   occurring  in 
a#ii*e  crops  upon    ike  *  ths  trunk  a  ftta 
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rrtceded  and  accompanied  with  fever,  anxietas,  oppression  of 
respiration,  copious  sweats  of  a  rank,  sour,  fetid  odour,  pecvliar 
!o  ike  disease.  The  base  of  the  pimples  and  the  skin  around  are 
red  and  irritable. 

Pathology. — As  to  the  specific  nature  of  this  disease  pathologists 
nre  not  agreed.  All  physicians  are  not  disposed  to  admit  that  in 
miliaria  a  peculiar  specific  disease  exists,  with  a  characteristic 
eruption  and  definite  course,  such  as  the  variolous  pustules  and 
course  of  small-pox  exhibit.  Certain  it  is,  however,  that  a 
peculiar  epidemic  disease  prevailed  in  different  parts  of  Europe 
at  different  periods  in  the  world's  history,  the  nature  of  which 
is  described  in  the  definition;  and  although  in  this  country  it 
seems  to  have  disappeared,  yet  there  can  be  no  doubt  that  a 
specific  disease  of  this  description  prevails  epidemically  in  many 
parts  of  continental  Europe  and  Asia.  The  disease  of  these 
epidemics  has  been  described  under  the  various  names  of  "  sweating 
sickness,"  "miliary  fever,"  "sudatoria,"  "miliaria,"  and  the  like. 
Bayer  has  given  the  most  accurate  account  of  the  disease;  and 
I  bad  an  opportunity  of  witnessing  a  great  number  of  cases  of  it 
amongst  the  Turks,  in  their  military  hospitals  at  Scutari,  during 
the  war  against  Russia  in  1854-1856.  The  temperature  and 
physical  climate  of  that  place,  combined  with  the  relaxed  habits 
of  the  Turks,  appear  to  be  favourable  to  the  development  of 
such  a  disease.  The  best  accounts  of  it  are  those  of  Borsieri  and 
Rayer. 

Symptoms. — The  fever  which  precedes  the  eruption  is  ushered 
in  by  chills,  intense  and  general,  shivering,  anxietas,  oppression  of 
the  chest,  restlessness,  a  sense  of  great  feebleness  and  imminent 
fainting,  with  pains  in  the  head,  loins,  and  limbs.  In  a  few 
hours,  nausea,  flushing,  and  profuse  sweating  supervene,  but 
without  any  diminution  of  the  dyspnoea,  the  anxietas,  or  pectoral 
oppression,  but  rather  with  an  aggravation,  in  the  form  of  short, 
irregular,  panting,  and  sighing  breathing,  as  if  proceeding  from  a 
sense  of  weight  under  the  sternum,  with  a  feeling  of  internal  heat, 
wandering  pains,  and  sometimes  cramps  of  the  hands  and  calves 
of  the  legs.  The  pulse  is  generally  rapid,  small,  and  feeble;  in  a 
few  cases  hard;  often  variable,  irregular,  or  intermittent  at  every 
ninth,  twelfth,  or  sixteenth  beat.  The  tongue  is  coated  with  a 
white,  foul,  or  yellow  fur,  indicative  of  a  sluggish  condition  of 
the  alimentary  canal;  and  the  bowels  are  constipated  throughout 
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the  disease.    The  sweat  which  accompanies  this  febrile  sin! 
profuse,  and  emits  a  peculiar  smell  of  a  rank,  sour,  feti 
From  the  fifth  or  sixth  day,  up  to  the  twenty *first,  an  it< :'. 
sensation  is  felt  in  the  mammary  and  epigastric  regions,  and  h 
surface  of  the  arms,  and  the  akin  of  those  parte  is  found  t 
diffusely  red,  rough,  and  irregular,  with  numerous  elevation*  not 
larger  than  pin-heada.      In  a  short  time  the  summits  of  these 
become  pearly-white,  the    cuticle  being  elevated    by  a  slight 
opaque  sero-albuininous  fluid,— crop  after  crop  breaks  out,  and 
continues  from  three  to  seven  days,  followed  by  a  corresponding 

juamation  of  the  cuticle.     This  eruption  is  generally  o 
to  the  neck,  breast,  mammary  and  epigastric  regions,  an  A 
inner  surface  of  the  loins  and  legs.      In  severe  eases,  miliary 
vesicles    appear    at    the    junctions    of   the    skin    and   mtii 
membranes,  and  there  they  are  apt  to  become  aphthous. 

A  deranged   state  of    the    gastro-enteric  mucous   membrn 
indicated  by  nausea  and  vomiting  of  bilious  matter,  acid 
tions,  flatulence,  and  diarrhcpa,  frequently  complicate  the  disease. 
Two  forms  have  been  described, — namely,  a  mild  and  malign 
The  malignant  ia  rendered  so  chiefly  by  the  occurrence  of  violent 
inflammation  in  some  of  the  internal  organs,  especially  of 
stomach,  lungs,  kidneys,  or  brain;  and  the  danger  of  the  i\'m 
is  chiefly  due  to  these  complications.      Such  malignant   form 
have  been  known  to  prove  fatal  in  two  or  three  days,  but  m 
frequently  in  from  seven  to  twenty-one. 

The  Treatment  of  the  disease  appears  to  consist  in   cooL 
drinks,  purgatives,  and   antiph logistics,    as    prescribed    by  the 
Italian  medical  officers,  who   commonly  attend   on  the  sick  1b 
Turkey. 

MEASLES -if *r'V 

Deflmtion. — The  eruption  in  crops  of  a  crimson  rash,  cons  I 
of  si igkUy  eUva tet 1  f*w nute  dots,  disj n w  d  ii 
firms,  or  crescents;  preceded  ly  catarrhal  symptomi 
fiur  days,  and  accompanied  with  fiver.     It  affects  the  #y> 
mdy  once;  and  sometimes  prevails  as  w  mic     Tl 

Hon  lasts  sim  or  seven  days,  and  the  whole  duration  of  the  disease 
is  completed  in  from,  nine  to  twelve  da 

Pathology. — That  a  poison  is  absorbed  in  cases  of  measles,  and 
L_*ts  the  blood,  there  can  be  no  doubt,  inducing*  after  11  period 
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of  incubation  of  thirteen  or  fourteen  days,  a  continued  fever, 
which  does  not  remit  on  the  appearance  of  the  eruption.  The 
fever  thus  established  at  the  end  of  three,  more  generally  of  four, 
and  in  some  few  instances  of  five  days,  is  followed  by  a  certain 
secondary  or  specific  inflammation  of  the  skin  and  of  the  mucous 
membranes  of  the  eyes,  nose,  mouth,  fauces,  and  bronchia.  In  a 
few  cases  the  poison  has  certain  tertiary  actions,  and  produces 
inflammation  of  the  substance  of  the  lungs,  or  of  the  pleura, 
which  may  greatly  prolong  the  illness. 

The  pyrexia  may  greatly  vary  in  intensity,  but  it  is  uniformly 
present  The  fever  which  precedes  the  local  lesions  is  termed 
the  primary  fever ;  and  the  premonitory  phenomena  of  cough, 
sneezing,  and  general  malaise,  are  usually  more  prolonged  than 
in  the  other  eruptive  fevers.  It  does  not  always  happen,  how- 
ever, that  the  functions  of  the  mucous  membrane  are  disordered, 
as  well  as  the  cutaneous  surface.  There  are  cases  in  which 
no  catarrhal  symptoms  exist,  and  such  cases  are  described  as 
"morbilli  sine  caUirrlu)."  Such  cases  occur  during  epidemics  of 
the  disease,  and  are  but  few  in  number. 

Since  the  affection  of  the  skin  is  uniformly  present,  while  that 
of  the  mucous  membranes  is  sometimes  absent,  the  cutaneous 
eruption  is  necessarily  the  great  characteristic  of  the  disease  ;  but 
the  morbillous  eruption  being  evanescent  after  death,  we  can 
only  imperfectly  trace  its  pathology.  It  first  appears  as  a  circular 
spot  or  blotch,  similar  to  a  flea-bite,  slightly  prominent,  and 
scarcely  sensible  to  the  touch.  Its  colour  is  of  a  pinkish  red,  or 
deep  raspberry  hue,  and  in  rare  instances,  as  in  the  morbillL 
nigri,  is  livid  or  black.  In  severe  cases,  especially  if  the 
patient  be  of  tender  age,  the  eruption  assumes  a  papular  form, 
and,  when  at  its  height,  occasionally  a  vesicular  form,  the  latter 
being  most  common  on  the  anus,  the  neck,  or  the  breast.  The 
colour  of  the  eruption  is  evanescent  on  pressure,  but  returns  on 
the  finger  being  removed. 

The  patches  of  the  eruption  are  extremely  numerous,  so  that 
little  of  the  healthy  skin  intervenes  between  them ;  and  they 
not  unfrequently  become  confluent,  forming  large  maculae,  some- 
times of  a  semi-lunar  form.  The  principal  seats  of  the  erup- 
tion are  the  face,  back,  and  loins ;  the  parts  least  affected  are 
the  pudendal  and  popliteal  regions.  The  inflammation  of  the 
cutaneous   texture   extends   in    some   degree   to   the   subjacent 
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areolar  tissue,  for  the  face  is  tumid  and  swollen,  but  not  so  as  to 
close  the  eyelids. 

The  eruption  does  not  at    once  cover  the  whole    body,  hot 
His  in   three   crops,  each  of  which  follows  the  other   at  an 
interval  of  twenty -four  hours,   the  duration  of  each  crop  !»• 
from  three  to  four  days.     The  course  of  measles,  then,  m  its  must 
simple  uncomplicated  form,  is   that  on  the  third  or  fourth 
of  the  primary  fever,  which  is  continuous,  the  first  crop  of  tbo 
eruption  appears  on  the  face,  neck,  and  upper  extremities  ;  oo 
the  following  day  the  second  crop  covers  the  trunk ;  and  on  the 
third  day  the  third   crop  appears  on  the  lower  extremities,  so 
that   the  whole  body  m  covered  with  the  eruption,  which   is 
then  at  its  height     On   the    following  day  (the  fourth   of  the 
eruption)  it  begins    to  decline  from  the   face,  neck,  and  tipper 
extremities ;  and  on  the  next  day  it  fades  from  the  trunk.     On 
the  sixth  or  seventh  day  it  is  evanescent  over  the  whole  body, 
and  terminates  by  resolution,  followed  by  a  furfuraceous  desqua- 
mation of  the  cuticle  generally.    The  maximum  of  the  fever  in 
reached  about  the  fifth  day,  and  may  last  from  twelve  to  twenty- 
four  hours ;  and  it  is  immediately  followed  by  a  rapid  and  almost 
complete  defervescence,  the    temperature  sinking  in  one  night 
two  or  more  degrees  (Fahr.)     It  continues  to  decrease  throughout 
the  following  morning  and  day  ;  and  on  the  second  day  from  the 
beginning  of  the  defervescence  the  normal  temperature  is  arrived 
at     It  is  only  in  very  severe  cases  that  this  steady  decrease  is 
prolonged  beyond  twenty-four  or  forty-eight    hours  more.      In 
severe  cases  the  decrease  of  temperature  may  be  slower  and  more 
protracted ;  but  if  the  defervescence  be  more  prolonged,  it  is  a  (air 
ground  for  suspecting  some  untoward  complication, 

A  similar  course  of  temperature,  as  regards  defervescence,  has 
been  observed  to  obtain  in  cases  of  erysipelas  of  the  face,  but 
the  fastigium  lasts  longer,  and  the  epoch  for  the  commence? 
of  the  defervescence  vacillates  between  the  fourth   and  eighth 
days. 

It  is  the  amount  of  fever  present — i.  jl,  ti&  increased  bodihi 
as  measured  by  the  thermometer— which  greatly  aids  in  deciding 
diagnosis  and  prognosis*     From  this  point  of  view  sliglU,  severe 
and  complicated  cases  are  to  be  distinguished 
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THE  FOLLOWING  DIAGRAM  REPRESENTS  THE  TYPICAL  RANGE  OF 
TEMPERATURE  IN  A  CASE  OF  MEASLES.  THE  RECORDS  INDI- 
CATE MORNING  (M.)  AND  EVENING  (E.)  OBSERVATIONS,  COM- 
MENCING ON  THE  EVENING  OF  THE  FOURTH  DAY  OF  THE 
DISEASE: — 


IM.     XL 

M.      EL 

M.      II 
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•- 
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LINE  OF  NORMAL  TEMPERATURE.  98°  FAHR. 

During  the  period  of  incubation,  slight  feverishness,  depression, 
and  catarrh  are  present  in  adults ;  but  when  the  disease  is  expressed, 
its  commencement  may  be  marked  by  violent  shivering,  or  merely 
by  chilliness,  characteristic  of  catarrhal  fever.  The  inflammation 
of  the  mucous  membrane,  of  the  eyes,  and  nasal  fossse,  indicated 
by  more  or  less  constant  sneezing,  generally  commences  either 
with  or  before  the  primary  fever,  and  consequently  precedes  the 
eruption  by  some  daya  This  inflammation  is  perhaps,  for  a  few 
hours,  confined  to  fixed  spots,  and  is  marked  by  itching  at  the 
mucous  orifices;  then  it  becomes  diffuse,  and  quickly  changes  to 
the  serous;  for  a  profuse  watery  discharge  from  the  eyes  and 
nostrils  shortly  follows,  technically  termed  "coryza."  This  affec- 
tion usually  continues  till  the  decline  of  the  eruption,  and  in  some 
cases  to  a  later  period.    Children,  as  a  rule,  are  not  anxious  to 
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ek  their  beds;  even  with  a  temperature  of  104°  Fahr.  they  are 
able  to  remain  up;  but  in  cases  of  pneumonia,  with  the  saint? 
temperature,  they  desire  to  lie  down  at  once. 

The  temperature  rises  rapidly  towards  the  breaking  out 
eruption.     Its  rise  is  steady  to  the  faetigium,  but  if  retni* 
Are  marked,  they  occur  in  the  morning.     If  the 
before  the  eruption  for  many  days,  it   indicates  a  severe  i 
and   is  apt   to  be  attended  with   such   nervous   derail-, 
as  are   indicated  by  somnolency,  jactitation,  or   delirium 

<r  maximum  of  temperature,  generally  ooincid 
the  period  of  the  eruption;  and  simultaneously  with  this  increase 
of  the  fever  the  nervous  symptoms  are  apt  to  predoi  In 

the  inn  jurity  of  uncomplicated  cages  the  temperature  tails  within 
the  fiisl  'four  hours  after  the  appearance  of  the  ri 

:in<]  the  fasiigium  in  such  cases  does  not  extend  beyond 
and  in  a  few  rases  beyond  twenty-four  hours.    Protrai 
are  always  connected  with  severe  cases. 

In  some  cases  the  d  'nee  is  completed  within  fta 

four  hours     an  example  of  complete  crisis.     But  pauses  s« 
times  occur  to  interrupt  this  rapid  defervescence — pauses  whtdi 
may  extend  trot  to  thirty-nix  hours.    Such  are  exanij 

of  protracted  crisis,  and  are  always  anxious  cases.     With  re. 
to  prognosis,  it  is  found  that  high  fever,  having  small  daily  fluc- 
tuations, especially  with  the  co-existence  of  nervous  ii>  i  nts, 
delirium,  and  the  like,  are  very  unfavourable  syuiptonia     Prolific 

1 1  it  inns  are  always  more   favourable  than   scanty  exantl 
Sh  ort  du  rati  on  of  t  he  ft  I  ri  iff  iwm^  rapid  de  ft  treat'  I  speed  v 

jppeanince  of  the  eruption,  are  the  most  favourable  events 
thi  other  hand,  exacerbations  are  always  more  or  less  uufavour; 

Of  the  complications  of  measles,  the  most  important  is  catarrhal 
tmoTiia;  and  a  fatal  issue  is  apt  to  ensue  in  cases  of  young 
children*  In  such  cases  the  pulse  and  respirations  arc  enormously 
I  era  ted,  the  face  is  flushed,  and  the  movements  of  the  body 
are  lively.  The  contractions  of  the  heart  are  then  apt  to  a 
frequency,  and  the  breathing  to  become  very  inefficient;  while 
simultaneously  with  diminishing  expectoration  the  breathing  sur- 
face Of  Um  lungs  becomes  less  and  less,  owing  to  the  bronchia* 

ng  rendered  more  and  more  impervious.      Portions  of  lungs 
then  collapse,  and  others  become  emphysematous. 


SYMPTOMS  OF  MEASLES.  309 

The  mucous  membrane  of  the  mouth  and  fauces  in  most  of  the 
severe  cases  inflames,  but  the  inflammation  differs  from  that  of 
the  eyes  and  nose  in  not  being  accompanied  by  any  discharge. 
la  other  respects  it  is  exactly  similar  to  the  cutaneous  eruption, 
for  a  number  of  exanthematous  patches,  more  or  less  confluent, 
are  seen  upon  the  palate,  Uvula,  tonsils,  and  velum  pendulum 
palati,  and  they,  equally,  terminate  by  resolution.  They  appear 
also  at  the  same  time  with  the  eruption  on  the  face,  neck,  and 
upper  extremities,  but  do  not  decline  till  the  eruption  fades  from 
the  body  generally. 

The  cough  and  expectoration,  which  indicate  the  attack  and 
accompany  it,  are  constant,  and  the  latter  shows  that  it  partakes 
of  the  same  serous  character  as  that  of  the  nasal  and  ocular 
membrane. 

When  the  substance  of  the  lungs  is  thus  affected,  a  serous 
exudation  pervades  that  tissue,  and  the  quantity  of  fluid  effused 
is  frequently  so  considerable  as  to  stream  from  the  lung  after 
death,  as  soon  as  its  tissue  is  divided.  In  severe  forms  of  the 
disease  either  the  red  or  grey  hepatization  of  the  lung  may 
supervene;  but  these  results  are  rare.  The  pleura  does  not  at  all 
times  escape  the  morbid  action;  and  the  diffuse,  the  serous,  the 
adhesive,  and  even  the  purulent  inflammation,  may  invade  that 
tissue,  and  either  destroy  the  patient  or  retard  his  convalescence. 
Few  analyses  of  the  urine  in  cases  of  measles  have  been  made. 
Albumen  is  extremely  common  in  some  epidemics,  and  appears 
simultaneously  with  the  eruption:  it  may  then  disappear,  and 
re-appear  during  the  fading  of  the  rash.  Blood  in  small  quanti- 
ties is  also  common.  In  the  Leith  epidemic  of  1854«  the  recoveries 
were  most  speedy  when  the  albuminuria  was  the  greatest  (Parkes 
On  the  Urine,  p.  262). 

Symptoms. — The  symptoms  of  measles  result  from  the  fever 
and  the  consecutive  local  lesions.  The  varieties  of  the  disease, 
however,  are  extremely  few,  for  no  instance  is  known  of  a 
morbillous  fever  without  the  secondary  or  specific  actions  follow- 
ing; but  the  poison  is  supposed  sometimes  to  limit  its  action  to 
one  membrane,  as  the  cutis,  and  to  exhaust  itself  on  that  tissue ; 
and  hence  the  "  morbilli  sine  catarrho."  The  varying  intensity 
also  of  the  disease  has  led  physicians  to  consider  the  phenomena 
of  measles  under  two  grades — namely,  the  "  morbilli  mitiores " 
and  the  "  morbitti  graviores" 
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The    primary   fever    may  make    its  attack  suddenly,  or  be 
preceded  for  a  few  days  with  symptoms  of  a  commoi 
in  general  the  latter  is  the  case;  but  in  no  instance  is  the  primary 
fever  (which    is    afterwards    prolonged,  and    accoi 
eruption),  at    any   time,   of  great   intensity.      Although    u 
children  may  die  from  the  severity  of  the   local   le- 
no  instance  is  known  of   the    patient  being  overwhelmed  or 
destroyed  by  the  general  depressing  action  of  the  poison,  as  is 
the  case  in  typhus  fever  or  scarlatina,      The  depressing  power* 
of  the  poison,  however,  are  considerable,  and  are  often  sufficient 
to  confine  the   patient  to  his  bed  for  a  few  days,  and  lo 
him,  for  a  short  time  after  the  disease  has  subsided,  weak 
debilitated.     The  type  of  the  fever  of  measles  consequently  great! 
differs  from  that  of  typhus  or  of  scarlatina,  and  the  formi 
brown  tongue,  so  grave  a  symptom  in  the  latter,  is  hardly  known 
in  the  former,  or  only  seen  in  a  few  fatal  cases, 

Morbi  11 1  M'd  iorm. 

The  essential  characters  of  this  affection  are,  that  tl 
produces  primary  fever,  and  a  specific  inflammation  of  the  akin 
and  mucous  membranes, — the  defervescence  of  the  fever  tak 
place  while  the  eruption  fades. 

The   symptoms   may  be  divided   into   three  stages:    the  first 
embraces  the  primary  fever,  or  the  period  before  the  erupt 
and  may  last  from  three  to  five  days;   while  the   second  Bt 
races  the  period  of  the  eruption,  and  lasts  from  six  t 
s+     These  two  stages  very  commonly  comprise  th 
di&ease,  whose  usual  course  is  then  from  nine  to  twelve   days. 
The   third   stage  includes  any  inflammatory  action  which  maj 
be  caused  by  the  tertiary  action  of  the  poison,  and  only  occasion- 
ally exists. 

Thf  early  symptoms  of  the  primary  fever  are  seldom  m 
and  greatly  resemble  those  of  an  ordinary  acute  catarrh.     They 

shivering,  alternated  with  heat,  frequent  pulse,   head 
derangement  of  the  bowels,  sometimes  accompanied  by  oar 
and  vomiting;  and  these  affect vms  are  so  considerable  that 
patient  usually  takes  to  bei    At  the  end  of  a  few  hours  the 
fever  becomes  continued,  and  the  specific  action  of  the  poison 
commences  by  the  mucous  membrane  of  the  eyes  and  noee  in- 
flaming, so  that  the  light  is  painful;  the  senses  of  smell  and 
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taste  are  lost,  followed  by  a  copious  discharge  of  serum  from 
the  nose  and  eyes,  attended  with  more  or  less  constant  sneezing. 

The  buccal  and  bronchial  membranes  may  become  affected  at 
the  same  time,  and  the  patient  is  then  troubled  with  a  frequent 
cough,  which  has  this  peculiarity,  that  it  occurs  in  paroxysms. 
The  cough  does  not  remit  till  about  the  seventh  day,  and  is  often 
accompanied  by  hoarseness,  by  a  sense  of  constriction  across  the 
chest,  by  diarrhoea,  and  sometimes  by  ischuria.  The  duration  of 
(his  first  stage  may  be  three,  four,  five,  or  even  six  days. 

The  second  stage  commences  with  the  appearance  of  the  erup- 
tion, whose  course  and  character  has  been  described.  On  the 
appearance  of  the  eruption  the  fever  is  often  aggravated,  but  the 
distressing  nausea  and  vomiting  seldom  last  beyond  the  fourth 
day.  The  fever,  therefore,  together  with  the  coryza,  sneezing, 
coughing,  hoarseness,  and  diarrhoea,  continue  with  unabated 
severity  till  the  eruption  has  reached  its  height,  and  is  fully 
oat  over  the  whole  body,  which  is  on  the  third  or  fourth  day 
after  its  first  appearance.  From  this  period,  in  favourable  cases, 
all  the  symptoms  begin  to  decline;  and  on  the  eruption  dis- 
appearing, the  cuticle  desquamates,  and  the  disease  terminates  on 
the  ninth,  tenth,  or  eleventh  day  from  its  commencement. 

In  a  few  cases,  however,  on  the  subsiding  of  the  eruption,  or 
about  the  ninth,  tenth,  or  eleventh  day  of  the  disease,  and  in 
some  instances  earlier,  the  pectoral  symptoms  do  not  subside  as 
they  ought  to  do,  but  the  tertiary  actions  of  the  poison  are  set 
up,  and  inflammation  of  the  substance  of  the  lungs  or  of  tho 
pleura  takes  place,  prolonging  the  duration  of  the  disorder,  and 
endangering  the  life  of  the  patient  The  inflammation  of  tho 
bronchial  membrane  is  denoted  by  the  expectoration  either  of  a 
thick  viscid  mucus  or  of  pus,  and  which  may  or  may  not  be 
tttreaked  with  blood;  while  the  mucous  or  sonorous  rattle  will 
point  out  the  peculiar  seat  and  extent  of  the  mischief.  If  the 
substance  of  the  lungs  be  inflamed,  the  breathing  is  more  difficult, 
the  cough  more  troublesome,  and  the  countenance  livid ;  but  the 
loud  mucous  rattle  which  accompanies  it  seldom  allows  us  to 
hear  crepitation,  or  to  determine  the  absence  of  respiration  in 
any  given  portion  of  tho  lung.  If  the  pleura  be  inflamed,  we 
have,  in  addition  to  the  cough,  severe  pain  in  the  side,  and  an 
impossibility  of  filling  the  chest  with  air,  except  in  a  very  limited 
degree.    This  condition  is  often  accompanied  by  dulness  on  per- 
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ion,  by  bronchophony  or  jegophony,  assuring  us  thai  fluid 
etfused  into  the  cavity  of  the  chest 

Morbilli  Q 

The  main  characteristic  of  this  severe  form  of  measles 
eruption  becoming  suddenly  black,  or  of  a  dark  purple  with  a 
mixture  of  yellow,      The  early  writers  on  mea>l 
form  of  the  disease  as  being  much  more  common  in   their  \ 
than  we  find  it  to  be  io  the  present  day.     Sydenham  consider* 
this  appearance  as   extremely   formidable,  and    that   per 
m  gged  are  irrecoverably  Iost3  unless  they  are   immedial 
by   bleeding  and  a  cooler  regimen,     Willan  writes  that  1j<*  has 
seen  this  discoloration,  but  thinks  more  lightly  of  it 

The  eruption  is  sometimes  greatly  delayed  from   causes  not 
quite  manifest.     Excessive  purging  is  thought  to  have  tin 
:>r  anything  which  greatly  debilitates  the  system,  hereditary  or 

juired  unhealthiness  of  constitution,  or  the  peculiarly  malig- 
nant nature  of  the  disease,     The  occurrence  of  the  era] 
therefore  to  be  looked  for  with  anzioi  as  the  appearance  of 

it»  even  though  late,  is  in  itself  a  favourable  indication. 

If  the   eruption  suddenly   disappears,   or  "goes   in/'  it   i 
Irs*  an  unfavourable  omen,  and  is  apt  to  be  followed  by  danger- 
ous  results,   diarrhoea,   dyspnoea,   coma,   convulsions,   all   which 
unfavourable  signs  may  again  disappear  on  the  re-appearanc 
the  eruption. 

Diagnosis, — The  diseases  with  which  measles  may  be  confon 
are  scarlet  fever  and  some  forms  of  syphilitic  eruptions.    The  diag- 
nostic symptoms  between  measles  and  scarlet  fever  are  numer 
tot  there   oifi    many  differences,  both  in  the  general  cours* 
the   fever,  the  ranges  of  temperature,  and  particular  sympt 
of  these  diseases,  by  which  they  may  readily  be  distinguisl 
from  each  other.    Thus,  the  periods  of  the  latency  of  the 

rent — that  of  scarlet  fever  being  from  two  to  ten  di 
while  that  of  measles  is  from  ten  to  sixteen  days.  The  ertlp- 
r  seldom  appears  later  than  the  second  day 
of  the  primary  fever;  in  measles  it  is  delayed  till  the  fourth 
day.  In  scarlatina  the  exanthematous  patches  are  iar 
the  surface  they  cover  ample  ;  but  in  measles  they  are  not  larger 
than  flea-bites,  and  when  most  confluent  the  clusters  are  small, 
sometimes  forming  creseentic  patches.    The   colour  is   also   dif* 
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ferent,  being  of  a  bright  Ted  in  scarlet  fever,  while  in  measles  it 
partakes  more  of  a  pinkish  red  or  raspberry  hue.  The  affections 
of  the  mucous  membranes  are  also  different  in  the  two  diseases. 
In  scarlatina  the  tonsils  are  almost  always  greatly  enlarged  and 
ulcerated,  while  in  measles  they  are  little  or  not  at  all  affected. 
In  scarlatina  the  eyes  are  free  from  coryza,  while  in  measles  this 
is  the  most  prominent  symptom.  The  tertiary  actions  of  the 
are  also  different,  being,  in  scarlatina,  inflammatory  affec- 
i  of  the  joints,  and  dropsy;  while  in  measles  they  are  inflam- 
mations of  the  lungs  or  pleura;  and,  lastly,  in  measles  the  fever 
usually  subsides  on  the  disappearance  of  the  eruption;  but  in 
scarlatina  the  fever  often  continues  many  days  or  weeks  after  the 
eruption  has  run  its  course,  or  till  the  sore  throat  has  healed 

Prognosis. — The  mortality  from  measles  greatly  varies  in  dif- 
ferent years.  During  each  of  the  four  years  previous  to  1858  the 
proportion  of  deaths  from  measles  in  every  1,000  deaths  from 
other  causes  has  been,  in  1851,  24107;  1852,  14.599;  1853, 
11-818;  1854,  21463.  Percival  says,  that  out  of  3,807  cases  of 
measles,  91  died,  or  1  in  40.  Watson  says,  that  in  one  year,  at 
the  London  Foundling  Hospital,  1  in  10  died;  and  in  another 
1  in  3.  In  the  same  establishment  in  1794,  out  of  28  cases 
none  died;  in  1793,  out  of  69  cases,  6  died;  in  1800,  out  of  66, 
4  died:  and  the  aggregate  of  these  data  will  give  us  an  average 
of  1  death  in  15:  so  that  the  prognosis  in  every  case  of  measles 
is  favourable  in  the  first  instance.  The  prognosis,  however,  is 
more  favourable  in  the  country  than  in  large  metropolitan  towns; 
for  it  appears  by  the  Registrar-General's  reports  that  the  pro- 
portion per  cent,  of  the  population  that  died  of  measles  in  London 
is  much  greater  than  in  England  and  Wales. 

The  chief  danger  arises  from  bronchial  and  pulmonary  inflam- 
mation, and  the  danger  of  this  is  greater  after  the  disease  has 
begun  to  decline  than  during  its  progress.  An  epidemic  of 
measles  occurred  at  Kiel  in  1860.  In  the  fatal  cases  the  chief 
cause  of  death  was  a  peculiar  state  of  the  lungs,  which  in  part 
were  collapsed,  with  foci  of  purulent  infiltration  in  various  parts, 
or  a  condition  of  carnification.  Intense  bronchial  catarrh  was 
present,  extending  to  the  minuter  ramifications  of  the  air-tubes, 
but  not  of  a  croupal  character  (Virchow's  Arch.,  vol.  xxi.,  p.  65; 
Jfew  Syden.  Society  Year-Book,  1861,  p.  132).  In  strumous 
patients  measles  may  end  in  the  development  of  miliary  tubercles 
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in  the  lungs;  increasing  cough,  emaciation,  and  a  harsh,  dry  skin 
being  the  symptoms  of  such  an  untoward  remit 

Croup  sometimes  supervenes,  and  cute  off  young  pat- 
bends  to  he  of  the  asthenic  type,  and  is  not  unfreuuently  preceded 
by  diphtheritic  inflammation  of  the  fauces*  which  gradually  pnwet 
down  to  the  larynx. 

Diarrhoea  is  another  danger  to  be  encountered.     During  con- 
valescence  there  is  a  tendency  to  looseness  of  the  boweb,  but 
which,  if  moderate,  ought  not  to  be  counteracted,  as  it  is  coin* 
monly  rather  advantageous  j   but   if  suffered  *to  continue,  the 
sequences  may  be  fatal 

Catarrhal  ophthalmia,  if  the  constitution   be   strumous*  must 
also  be  watched  for,  and,  if  possible,  prevented 

Measles,  in  any  of  the  malignant  forms  described, 
dangerous;    and  the  danger    is    greater   in  the  old    than 
young — in  cold  than  in  warm  weather,. 

Causes. — Measles  were  first  noticed  at  the  same  time  and  ia 
the  same  country  with  scarlet  fever,  and  the  two  diseases  have 
subsequently  followed  nearly  the  same  course.  They  now  pre- 
vail all  over  the  world,  are  little  influenced  by  season,  are 
lieved  to  be  constantly  in  existence  somewhere,  and  oecaa: 
epidemic 

Measles,  though,  incidental  to  every  period  of  life,  are  most 
frequently  contracted  in  childhood,  when  it  is  difficult  to  tract* 
the  effects  of  accidental  circumstances,  so  that  our  knowledge 
of  the  jnrdisjuising  causes  is  most  imperfect  Both  sexes,  hi 
ever,  appear  to  be  equally  liable  to  this  affection.  With  re> 
to  the  influence  ct  season,  it  is  generally  supposed  that  measles 
break  out  most  readily  in  the  beginning  of  winter,  increase  till 
the  vernal  equinox,,  and  then  tend  to  subside  towards  the  summer 
solstice.  The  deaths,  however,  from  this  disease,  registered  in 
England  and  Wales,  show  that  the  influence  of  season  i&  exceed* 
frlgly  trifling. 

Propagation  of  the  Disease  by  Direct  Communication  and  Infection. 
— It  is  admitted  by  all  authors  that  a  patient  labouring  under 
measles  generates  a  poison  which  may  be  communicated  directly, 
Or  which  may  contaminate  the  atmosphere  with  an  impalpable 
poison.  Like  scarlatina,  measles  is  thus  eminently  coinum 
SOd  in  like  manner  no  susceptible  person  can  remain  in  the  same 
room,  or  even  in  the  same  house,  with  an  infected  person,  with 
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hacaid  of  taking  the  disease.  In  the  year  1824  it  was  imported 
into  Malta  by  some  children  belonging  to  the  95th  regiment,  and 
spread  extensively  in  that  island,  so  that  many  natives  died. 
TCris  circumstance  was  the  more  remarkable,  as  measles  had  not 
been  in  the  island  for  many  years.  The  infecting  distance  of  this 
poison*  it  will  be  plain  from  what  has  been  stated,  must  be  con- 
siderable ;  indeed,  it  is  often  very  difficult  to  isolate  the  disease 
in  public  schools,  or  other  large  establishments,  where  it  some- 
times appears. 

The  fact  of  measles  being  communicable  has  often  been  proved ; 
but  some  difference  of  opinion  exists  as  to  the  possibility  of  com- 
municating the  disease  by  inoculation.  Healthy  children  have 
been  inoculated,  either  by  blood  drawn  from  the  arm  of  a  patient 
suffering  from  measles,  or  with  serum  taken  from  the  vesicles 
which  are  occasionally  found  intermixed  with  the  eruption, — an 
experiment  which  appears  to  have  been  first  made  by  Dr.  Home, 
with  a  view  of  producing  a  mild  disease ;  but  as  no  such  result 
has  been  obtained,  the  practice  has  been  abandoned.  Many  trials 
of  this  kind  have  failed  to  produce  the  disease,  yet,  on  the  whole, 
successes  are  sufficiently  numerous  and  varied  to  warrant  the 
statement  that  a  specific  poison  communicates  the  disease. 

This  disease  is  also  propagated  by  fomites.  The  strictest 
demonstration  of  this  fact  is,  that  the  disease  has  been  communi- 
cated by  direct  application  of  substances  impregnated  with  the 
virus  in  the  attempts  to  inoculate  the  disease ;  it  is  also  proved 
by  the  fact  that  children's  clothes,  sent  home  in  boxes  from 
schools  where  the  disease  hap  raged,  communicate  the  disease; 
and  also  by  the  same  circujnstance  resulting  when  susceptible 
children  have  lain  in  the  same  beds,  or  in  the  same  room,  shortly 
after  it  has  been  occupied  by  patients  suffering  from  the  disease. 
Cold  weather  appears  favourable  to  the  development  and  propa- 
gation, of  measles.  No  age  is  exempt,  from  the  foetus  in  the 
womb  to  the  second  childhood  of  old  age ;  but  it  is  much  more 
frequent  in  children  than  in  adults,  and  there  are  few.  who  have 
not  an  attack  of  measles  at  some  period  of  life. 

The  morbillous  poison  having  once  produced  its  specific  effects, 
as  a  general  principle,  leaves  the  patient  exempt  from  all  liability 
to  a  second  attack.  This  law  may  be  considered  as  proved  both 
by  Willan  and  Rosenstein — the  former  affirming  that,  after  an 
attention  of  more  than  twenty  years  to  eruptive  complaints,  he 
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had  not  met  with  an  individual  who  had  twice  had 
rubeola;"  while  the  latter  states  that  in  a  practice  of  J 
years,  he  had  met  with  no  instance  of  a  second  infection.     There 

■,  however,  occasional  exceptions  to  the  rule.  One  variety  of 
this  disease — namely,  till  fa  sine  c 

iflbrd  no  protection  against  an  attack  of   the  / 
There  are  many  exceptions,  however,  to  the  non-suso  •>"  of 

persons  who   have   passed   through    the    rtd  for 

BurseriuSj  Robedieu,  Home,  BailHa,  Rayer,  and  Holland,  have  alt 
seen  instances  of  a  second  attack  of  the  i  ame 

individual 

The  period  of  latency  of  the  poison  of  measles  is  determined  to 
vary  from  ten  to  sixteen  days.  It  aeems  also  ascertained  thnt 
the  specific  poison  of  measles  is  generated  as  soon  as  the  primary 
fever  is  established,  and  before  the  eruption  appears. 

Treatment. — The  nature  and  course  of  measles  differ  from  scarlet 
fever  not  only  in  the  fever  being  much  less  depressing,  bul 
running  a  shorter  and  more  certain  course,  and  in  having  no 
tendency  to  terminate  in  ulcerations  or  mortifications  of  the  b 
The  constitution  during  measles  is  little  impaired  by  the  short 
continuance  of  the  disease  and  consequently  admits  of  a  more 
strictly  antiphlogistic  treatment. 

As   no  antidote  ia  known  to  the  poison  of  the  m< 
disease  must  run  its  course.     The  rule,  therefore,  is  to  interfere 
as  little  as  possible  as  long  as  the  disease  is  pursuing  its  normal 
course,  and  merely  to  attempt  to  moderate  and  subdue  symptoms 
when  they  threaten  danger. 

The  morhiUi  sin  rfto  is  usually  of  such  a  laild  form  as 

require  no  other  treatment  than  a  milk  diet,  th  naiy 

attention  to  the  bowels,  and  the  prevention  of  exposure  to  coM 
and  wet     Measles  will  not  bear  exposure  of  the  surface  of 
body  to  cold  so  well  as  either  scarlatina  or  small-pox,  on  acc> 
of  the  great  tendency  to  bronchial  and  pulmonary  infiainin.i 
Children   uiu^t  therefore   be  watched  night  and  day  to 

m  lying  unr  nd  special  care  must  be  taken  ton 

exposure  to  cold  during  convalescent*©.     In  the  morhilli  mUk*rt$ 

the  cough,  the  frequent  Vomiting,  and  the  heavy  catarrhal  s\ 

ta  which  so  generally  attend  the  primary  fever,  render  medical 

ndanoe  necessary  from  the  first  moment  of  the  attack.     The 

treatment  of  these  symptoms,  however,  and  also  of  the  eruptive 
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stage,  as  long  as  the  patient  continues  free  from  any  serious 
inflammatory  affection  of  the  lungs,  need  not  necessarily  be 
active,  it  being  sufficient  to  alleviate  the  cough,  allay  the  vomit- 
ing, and  check  the  catarrh  by  some  of  the  large  class  of  saline 
laxatives,  lintseed  tea,  or  mucilaginous  mixtures,  to  which  anti- 
monial  wine  may  be  added,  if  necessary,  as  a  diaphoretic,  and  to 
sobdue  high  vascular  action.  In  making  a  selection  from  these, 
the  physician  must  be  principally  guided  by  the  state  of  the 
bowels  and  the  condition  of  the  stomach  of  the  patient.  If  the 
bowels  be  constipated,  the  milder  purging  salts,  as  the  mdpluiie 
of  magnesia,  are  to  be  preferred.  On  the  contrary,  if  the  patient 
be  purged,  and  the  vomiting  distressing,  a  neutral  mixture  or 
effervescing  draught  will  be  found  most  beneficial  There  are 
many  persons  in  whom  the  cough  and  catarrh  are  the  most  urgent 
symptoms;  and  in  such  cases,  if  the  stomach  be  quiet,  the  liquor 
ammonia  aoetatis,  in  half  ounce  doses,  combined  with  camphor 
mixture,  from  its  more  powerful  action  on  the  skin,  is  an  excel- 
lent substitute.  Another  remedy,  equally  or  perhaps  still  more 
useful,  is  ipecacuanha,  of  which  from  one  to  two  grains  may  be 
given  every  four  or  six  hours.  Some  practitioners  prefer  anti- 
mony to  ipecacuanha,  but  antimony  appears,  at  least  in  large 
doses,  to  act  in  some  instances  perniciously  on  the  lungs. 

The  treatment  which  has  been  specified  is,  in  most  cases,  all 
that  is  necessary  throughout  the  whole  course  of  the  disease;  and 
the  greatly  extended  experience  of  Willan  hardly  enabled  him  to 
enlarge  it  He  was  of  opinion,  however,  that  an  emetic,  given  on 
the  second  or  third  evening,  somewliat  alleviated  the  violence  of 
the  catarrhal  symptoms,  and  contributed  to  prevent  the  diarrhoea 
which  usually  succeeds  measles.  An  emetic  is  especially  useful 
if  the  disease  be  threatened  with  croup  as  a  complication.  During 
the  eruption,  he  adds,  "I  have  not  observed  any  considerable 
effect  from  antimonials  or  other  diaphoretics/1  Bathing  the  feet 
every  evening  seems  a  more  beneficial  application.  Emulsions 
and  mucilages  afford  but  a  feeble  palliation  of  the  cough  and 
difficulty  of  breathing.  With  respect  to  opiates,  they  are  not 
generally  advisable:  in  the  early  stages  especially,  according  to 
Willan,  opium  produces  an  increase  of  heat  and  restlessness, 
without  conciliating  sleep. 

The  catarrhal  symptoms  are  frequently  accompanied,  even  in 
the  very  earliest  days  of  the  disease,  with  much  bronchial  inflam- 
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uiation,  and  sometimes  with  pneumonia;  or  thes  :>ns  miy 

occur  at  any  later  period,  after  the  decline  of  the  eruption,  finwa 
the  tenth  to  the  twelfth  day  of  the  attack  Although  experience 
has  shown  that  bleeding  may  be  practised  with  impunity  in  the 
very  first  onset  of  the  disease,  or  at  any  subsequent  stage,  if 
the  constitution  of  the  patient  is  otherwise  good,  yet  it  is  reiy 
rarely  j  to  bleed  before  the  subsidence  of  the  eruption; 

for,  if  we  wait  that  event,  we  H  usually  find  the  pulse  Itocons 
moderate,  and  the  uneasy,  laborious  respiration  terminate  in 
twenty-four  hours.  This  oppressed  breathing  is  common  to  other 
tive  fevers;  and  if  it  were  universally  to  be  considered  a* 
an  indication  for  bleeding,  the  practice  would  often  1 
fatal  than  the  disease"  (Willan).  If,  however,  pneumonia  be 
threatened,  blood  should  be  freely  but  not  extravagantly  tak 

it  should  be  remembered  that  although  some  children  bear 
the  loss  of  blood  well,  yet  that  others  are  long  in  recovering 
from  it,  even  when  the  quantity  drawn  is  small  In  children, 
then,  below  ten  years  of  age,  when  it  is  considered  necessary 
to  withdraw  blood  from  thorn,  it  is  more  prudent  to  take  lihmd 
frequently,  and  in  small  quantities,  than  in  a  large  quantity 
at  once.  We  should  likewise  be  content  with  moderating  the 
symptoms ;  for,  as  the  inflammation  depends  on  a  morbid  poi 
it  has  a  course  to  run,  and  does  not  admit  of  a  cure,  The 
bleed) ng  should  also  be  more  moderate  during  the  eruption  than 
after  it;  for  we  have  a  right  to  look  for  a  diminution  of  all  the 
symptoms  as  the  eruption  naturally  disappears,  If  pleurisy 
alone  supervenes,  leeches  or  cupping  to  the  chest  will  be  suffi- 

it,  without  venesection.     Blisters,  ipecacuanha,  and  men 
are  amongst  the  best  tuljv  to  bleeding  in  severe  cases* 

Mercury  is  best  used  in  the  form  of  friction  with  blue  ointment 
nvi.t  the  chest,  a  little  croton  oil  being  added  to  promote  its 
^sorption  (Andrew  Anderson).  In  cases  where  miliary  tubercle 
may  be  suspected  to  grow,  good  results  have  been  obtained  from 
quinine,  nutritious  diet*  and  wine  In  the  Kiel  epidemic  already 
noticed,  leeching  and  emetics,  employed  moderately,  were  unsuc- 
cessful;  hut  the  alternate  application  of  towels  dip|*ed  in  hot  mod 
ter  had  very  good  etfeeta,  but  required  to  be  continued  for 
hours  or  (lavs.  The  disease  was  very  prone  to  relapse,  and  never 
pursued  the  typical  course  of  a  simple  pneumonia. 
During  the  whole  course  of  measles  it  is  necessary  to  enjoin 
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an  abstinence  from  all  animal  food,  and  to  limit  the  patient  to  a 
low  diet  and  to  slops.  The  chamber  should  be  of  a  moderate 
temperature  (60°  Fahr.),  not  subject  to  any  sudden  change  from 
beat  to  cold,  and  the  strictest  cleanliness  should  be  observed. 
With  a  view  to  protect  the  eyes,  the  room  should  be  kept  dark, 
so  that  the  patient  may  be  prevented  reading,  or  using  his  eyes. 
In  laige  establishments  separation  is  necessary,  to  prevent  spread- 
ing of  the  disease,  if  possible.  Should  the  eruption  disappear  or 
be  retarded,  and  untoward  symptoms  appear,  such  symptoms 
must  be  carefully  studied/as  prompt  measures  may  be  demanded, 
with  the  object  of  bringing  the  eruption  "out,"  and  subduing 
internal  irritation  or  inflammation.  A  most  efficient  help  is  the 
hot  or  vapour  bath.  Warm  drinks  may  also  be  given;  and  if 
there  are  no  bronchial  symptoms,  or  evidence  of  cerebral  oppres- 
sion, a  dose  of  compound  powder  of  ipecacuanha  will  be  of 
service,  proportioned  to  the  age  of  the  patient. 

When  convulsions  occur  in  children,  hot  foot  baths  sometimes 
give  relief,  as  well  as  sinapisms  to  the  limbs;  after  which,  if  they 
do  not  subside,  blood  must  be  taken  by  leeches  from  the  temples; 
and  it  is  in  all  cases  necessary  to  determine  the  most  probable 
source  of  the  irritation,  giving  rise  to  the  convulsions — i.  e.t 
whether  they  depend  upon  the  specific  poison  of  the  disease, 
upon  dentition,' or  upon  intestinal  irritation  or  cerebral  disorder. 
Diarrhoea  should  not  be  checked  suddenly,  but  kept  under 
control. 

SCARLET  FEVER— Scarlatina. 

MBnftkm.— A  febrile  disease,  Hie  product  of  a  specific  poison, 
which  is  reproduced  during  the  progress  of  the  affection.  On  the 
second  day  of  tlie  illness,  or  sometimes  later,  a  scarlet  efflorescence 
generally  appears  on  the  fauces  and  pharynx,  and  on  tlie  face 
and  neck,  which  spreads  over  the  wliole  body,  and  commonly  ter- 
minates in  desquamation  from  the  fifth  to  the  seventh  day.  The 
fever  is  accomjxinied  with  an  affection  of  the  kidneys,  often  with 
eevere  disease  of  tlie  throat,  or  of  some  internal  organ,  and  is 
sometimes  followed  by  dropsy.  The  disease  runs  a  definite 
course,  and  as  a  rule  occurs  only  once  during  life. 

Pathology  and  Symptoms  of  the  Disease  in  its  Varied  Forms.— 
After  a  definite  period  of  latency,  the  peculiar  poison  of  scarlet 
Aver  induces  a  disorder  of  the  blood,  which  is,  in  the  first 
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lad*  manliest  by  a  J*  tie  and  a 

tit tion.  of  th  nervous  The  prima?  v   t 

footed  for  one,  twiijir  three  days,  does  not  entirely  su* 
the  secondary  actions  of  the  poison  are  set  up  as  a  peculiar  c 
tion,  preceded,  followed,  or  accompanied  bj? 
eruption  runs  a  course  of  from  six  to  eight  days,  but  the  durat 
of  the  affection  of  the  throat  is  more  indefinite,  and  varies 
eight  to  twenty,  or  more  Jays,     The  fever  continues  du; 
eruption,  and  as  long  as  the  sore  throat  exists;  but  thi 
terminated,  it  subsides,  ami    the  disease   is  ended.      In  a  ( 

b&nces,  however,  tertiary  results  succeed,  a  y  or 

mation  of  the  joints,  diseases  quite  as  formidable  as  ai . 
ha«l  preceded  them.     As  in  ordinary  fever,  the  poison  of 

-a  the  brain  and  its  membranes,  often   causing  the 
usual  forms  of  inflammation   of  those   parts,    modified    in 
roursc  arid  effects  by  the  nature  of  the  specific  fel  as& 

That  fever  precedes  the  specific  actions  of  the  skin  in 
disease  is  so  genets]  a  rule  that  it  has  few  exceptions;  and 

lias  been  occasionally  BO  severe  as  to  destroy 
before  the  more  specific  Leaiona  of  the  disease  have  I 
1m.  Andrew  Anderson  writes  that  he  has  seen  death  take 
six  hours  from  the  com  men  cement  of  the  disease — the  child, 
fact,  dying  poisoned  (Oa  Fever*  p.  77)-     In  sudd*  n#er 

it  thus  approaches  yellow  lever  and  cholera-     Again,  the   rale 
that  the  great  specific  action  of  the  poison  is  expended 
skin,  causing  the  specific  eruption,  li 
this  eruption  there  are  several  forms,  such  as  vnwtrf' 
piU\  ttJar,     These  are  all  evanescent  after  death, 

\n   the    smooth   eruption   the    surface   of    the   intl.  kin 

seats  no  inequality  either  to  the  sight  or  touch.     The  sot 
papulosa  has  an  eruption  in  which  the  papilla;  of  t 
are  enlarged,  and  the  appearance  is  that  of  roughness,  or  "go 
skiuneoV*     The  third  form  is  when  the  eruption  is  accompai 
by  a  number  of  vesicles   filled   with   serum,  which   ultimately 
shrivel  up  and  desquamate, 

Whatever  the  ultimate  form  of  the  eruption  may  he,  r 

appearance  is  by  innumerable  small  bright-red  puneta,  dots,  or 

imu'uho,  separated   by  interstices  of  healthy  skin.     These  puncta 

or  macule  are  at  first  very  minute  points  all  over  the  affected 

*  of  the  skin,  which  are  usually  more  or  less  rough  to 
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e  are  lost,  followed  by  a  copious  discharge  of  serum  from 
the  nose  and  eyes,  attended  with  more  or  less  constant  sneezing. 
The  booed  and  bronchial  membranes  may  become  affected  at 
mm  time,  and  the  patient  is  then  troubled  with  a  frequent 
sugh,  which  has  this  peculiarity;  that  it  occurs  in  paroxysms. 
Che  Dough  docs  not  remit  till  about  the  seventh  day,  and  is  often 
accompanied  by  hoarseness*  by  a  sense  of  constriction  across  the 
chest,  by  diarrhcea,  and  sometimes  by  ischuria.  The  duration  of 
this  first  stage  may  be  three,  four,  five,  or  even  six  days. 

The  second  stage  commences  with  the  appearance  of  the  erup- 
tion, whose  course  and  character  has  been  described.  On  the 
appearance  of  the  eruption  the  lever  is  often  aggravated,  but  the 
distressing  nausea  and  vomiting  seldom  last  beyond  the  fourth 
day,  The  fever,  therefore,  together  with  the  coryza,  sneezing, 
roughing,  hoarseness,  and  diarrhoea,  continue  with  unabated 
y  till  the  eruption  has  reached  its  height,  and  is  fully 
out  over  the  whole  body,  which  is  on  the  third  or  fourth  day 
a-  its  first  appearance.  From  this  period,  in  favourable  cases, 
all  the  symptoms  begin  to  decline;  and  on  the  eruption  dis- 
appearing, the  cuticle  desquamates,  and  the  disease  terminates  on 
the  ninth,  tenth,  or  eleventh  day  from  its  commencement 

In  a  few  cases,  however,  on  the  subsiding  of  the  eruption,  or 

ibout  the  ninth,  tenth,  or  eleventh   day  of  the  disease,  and  in 

te  instances  earlier,  the  pectoral  symptoms  do  not  subside  a* 

^ht  to  do,  but  the  tertiary  actions  of  the  poison  are  set 

up,  and  inflammation  of  the  substance  of  the  lungs   or  of  tli 

pleura  takes  place,  pro  longing  the  duration  of  the  disorder,  and 

endangering  the  life  of  the  patient.     The  inflammation  of  the 

bronchial  membrane  is  denoted  by  the  expectoration  either  of  a 

thick  vis*  id   mucus  or  of  pus,  and  which  may  or  may  not   be 

iked  with  blood;  while  the  mucous  or  sonorous  rattle  will 

point   <>ut  the   p  -eat  and  extent  of  the  mischief     If  the 

E  the  lungs  be  inflamed,  the  breathing  is  nuae  difficult, 

igh  more  troublesome^  and  the  countenance  livid;  but  the 

!    mucous   rattle  which  accompanies  it  seldom  allows  us   to 

crepitation,  or  to  determine  the  absence  of  respiration  in 

en  portion  of  the  lung.      If  the  pleura  be  inflamed,  we 

in  addition  to  the  cough,  sev  o  in  the  side,  and  an 

filling  the  chest  with  air,  except  in  a  very  limited 

This  condition  is  ofteu  accompanied  by  dulness  on  per- 
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ion,  by  bronchophony  >\*\\nnyf  assuring  as  that  fluid  is 

UWd  into  the  cavity  of  thi*  chest. 

Ah  < 
The  main  characteristic  of  this  severe  form  of  measles  is  the 
ggnption  becoming  suddenly  black,  or  of  a  dark  purple  with  a 
mixture  of  yellow;  Ihe  early  writers  on  measles  describe  this 
l-i  in  of  tbt  disease  as  being  much  more  common  in  their  ti 
than  we  Bad  it  to  he  in  the  present  day.  Sydenham  considers 
this  np|H;ii;Hi<v  as  extremely   formidable,  and   that  persons 

eed  w«  irreoovetfably  lost,  unless  they  are  immediately  relieved 
by   bleeding  and  a  cooler  regimen.     Willan  writes  that  he  has 
i a  this  discoloration,  but  thinks  more  lightly  of  it 
Tlir   eruption  in  s<  mietimcs  greatly  delayed  from   causes 
.  j l j 1 1 .^   manifest.     Excessive  pinging  is  thought  to  have  this  effi 
Of   : my  thing  which  greatly  debilitates  the  system,  hereditary  or 
acquired  unheal  t  hi  ness  of  constitution,  or  the  peculiarly  malig- 
nant nature  of  the  disease.     The  occurrence  of  the  eruption  is 
bo  looked  for  with  anxious  oaxe,  aa  the  appearance  of 
1 1  in  itself  i  favourable  indication. 
[f  the  eruption   suddenly   disappears,   or  "goes   in,"  it  is  no 
'.mfaxnunihle  omen,  and  is  apt  to  be  followed  by  danger* 

ults,    diarrhi-  ;i,   coma,    convulsions,   all    which 

unfavourable  eigne  may  again  disappear  on  the  re-appearana 
eruption. 
Diagnosis. — The  diseases  with  which  measles  may  be  confounded 
are  eeariet  fei  er  end  some  forme  of  syphilitic  eruptions.    The  diag- 
v  niptoms  between  meaales  and  scarlet  fever  are  numerous ; 
for    there    are   many    differences,  both  in  the  general   corner    of 
the   fever,  the  nqgjee  of  temperature,  and  particular  gympto 

^aaes,  by  which  they  may  readily  be  distinguished 
fro  in  each  other.     Tims,  the  periods  of  the  latency  of  the  poisons 

different  -that  of  scarlet  fever  being  from  two  to  ten  da 
while  that  of  measles  is  from  ten  to  sixteen  days.     The  erup* 

i  in  scarlet  fever  seldom  appears  later  than  the  second  d 
of  the   primary    fever;    in    measles  it  is  delayed  till  the  fourth 
day,     In  scarlatina   the   exanthematous   patches  are  large,    and 
surface  I  ver  ample  ;  but  in  measles  they  are  not  larger 

than  Sea-bites,  and  when  moat  confluent  the  clusters  are  small, 
som  lug  creeoentic  patches.    The  colour  is  also   dif- 
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nt,  being  of  a  bright  red  In  scarlet  fever,  while  in  measles  it 
partakes  more  of  ■  pinkish  red  or  raspberry  hue.    The  affections 
of  the  mucous  membranes  arc  also  different  in  the  two  diseases. 
In  scarlatina  the  tonsils  are  almost  always  greatly  enlarged  and 
ulcerated,  while  in  measles  they  are  little  or  not  at  all  affected 
In  scarlatina  the  eyes  are  free  from  coryza,  while  in  measles  this 
is   the   most    prominent  symptom.      The  tertiary  actions  of  the 
poison  are  also  different,  being,  in  scarlatina,  inflammatory  affec* 
lions  of  the  joints,  and  dropsy;  while  in  measles  they  are  inflam- 
mations of  the  lungs  or  pleura;  and,  lastly,  in  measles  the  fever 
usually  subsides  on  the  disappearance  of  the  eruption;  but  in 
i  latina  the  fever  often  continues  many  days  or  weeks  after  the 
eruption  has  run  its  course ,  or  till  the  sore  throat  has  healei 
Prognosis* — The  mortality  from  measles  gTeatly  varies  in  dif- 
ait  years.     During  each  of  the  four  years  previous  to  1858  the 
proportion  of  deaths  from  measles    in  every    1,000  deaths   from 
other   i-auses   has   been,   in    1851,    24107;    1S52,    14699]     If 
11*818]    1M+,  21*463.     Percival  says,  that  out  of  3,807  cases  of 
D96ftd0*i  91    died,  or  1  in  10,     Watson  says,  that  in  one  year,  at 
London  Foundling  Hospital,  1  in  10  died;  and  in  another 
I  in  3.      In  the  same  establishment  in    1794?,  out  of   28   cases 
Hone  died;  in  1793,  out  of  69  cases,  6  died;  in  1800,  out  of  6o\ 
4-  died:  and  the  aggregate  of  these  data  will  give  us  an  a  vera  in  • 
I  if  I  death  in  15;  so  that  the  prognosis  in  every  case  of  measles 
is  favourable  in  the  first  instance.     The  prognosis,  however,  is 
more  favourable  in  the  country  than  in  large  metropolitan  towns; 
for  it  appeals  by  the  Registrar-Gcnerars  reports  that  the  pro- 
of the  population  that  died  of  measles  in  London 
than  in  England  and  Wales. 
The  iigei   arises  from  bronchial  and  pulmonary  inflam- 

on,  and  the  danger  of  this  is  greater  after  the  disease  has 
.'i    to    decline    than    during    its    progress.     An  epidemic   of 
1.  v  occurred   at  Kiel  in  I860.     In  the  fatal  cases  the  chief 
i  peculiar  state  of  the  lungs,  which  in  part 
lapsed,  with  foci  ^i'  purulent  infiltration  in  various  parts, 
<f  earnification.      Intense  bronchial  catarrh  wTas 
pres  i  the  minuter  ramifications  of  the  air-tul 

I   CTOUpal  character  (Yin-how's  Arch,,  vol  xxi,f  p.  u'5; 

riety    Year-Book,  1861*  p,   132).      In   strumous 

measles  may  end  in  the  development  of  miliary  tubercles 
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in  the  lungs;  increasing  cough,  emaciation,  and  a  harsh,  dry  skin 
being  the  symptoms  of  such  an  untoward  result. 

Croup  sometimes  supervenes,  and  cuts  off  young  patients.  It 
tends  to  be  of  the  asthenic  type,  and  is  not  unfrequently  preceded 
by  diphtheritic  inflammation  of  the  fauces,  which  gradually  passes 
down  to  the  larynx. 

Diarrhcea  is  another  danger  to  be  encountered.  During  con- 
valescence there  is  a  tendency  to  looseness  of  the  bowels,  but 
which,  if  moderate,  ought  not  to  be  counteracted,  as  it  is  com- 
monly rather  advantageous ;  but  if  suffered  -to  continue,  the 
consequences  may  be  fatal. 

Catarrhal  ophthalmia,  if  the  constitution  be  strumous,  must 
also  be  watched  for,  and,  if  possible,  prevented. 

Measles,  in  any  of  the  malignant  forms  described,  is  highly 
dangerous;  and  the  danger  is  greater  in  the  old  than  in  the 
young — in  cold  than  in  warm  weather.. 

Grates. — Measles  were  first  noticed  at  the  same  time  and  in 
the  same  country  with  scarlet  fever,  and  the  two  diseases  have 
subsequently  followed  nearly  the  same  course.  They  now  pre- 
vail all  over  the  world,  are  little  influenced  by  season,  are  be- 
lieved to  be  constantly  in  existence  somewhere,  and  occasionally 
epidemic 

Measles,  though  incidental  to  every  period  of  life,  are  most 
frequently  contracted  iu  childhood,  when  it  is  difficult  to  trace 
the  effects  of  accidental  circumstances,  so  that  our  knowledge 
of  the  predisposing  causes  is  most  imperfect  Both  sexes,  how- 
ever, appear  to  be  equally  liable  to.  this  affection.  With  respect 
to  the  influence  of  season,  it  is  generally  supposed  that  measles 
break  out  most  readily  in  the  beginning  of  winter,  increase  till 
the  vernal  equinox  and  then  tend  to  subside  towards  the  summer 
solstice.  The  deaths,  however,  from  this  disease,  registered  in 
England  and  Wales,  show  that  the  influence  of  season  is  exceed- 
ingly trifling. 

Propagation  of  the  Disease  by  Direct  QrnimTmicatJun  and  LribctUB* 
— It  is  admitted  by  all  authors  that  a  patient  labouring  under 
measles  generates  a  poison  which  may  be  communicated  directly, 
or  which  may  contaminate  the  atmosphere  with  an  impalpable 
poison.  Like  scarlatina,  measles  is  thus  eminently  communicable; 
and  in  like  manner  no  susceptible  person  can  remain  in  the  same 
room,  or  even  in  the  same  house,  with  an  infected  person,  without 
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f  taking  the  disease,  la  the  year  IBM  it  was  imported 
into  Malta  by  some  children  belonging  to  the  95th  regiment,  and 
spread  extensively  in  that  island,  so  that  many  natives  dud 
This  circumstance  was  the  more  remarkable,  as  measles  had  not 
been  in  the  island  for  many  years.  The  infecting  distance  of  this 
prison  t  it  will  be  plain  from  what  has  been  stated,  must  be  con- 
aide  rable  ;  indeed,  it  is  often  very  difficult  to  isolate  the  disease 
in  public  schools,  or  other  large  establishments,  where  it  some- 
times appears. 

The  fact  of  measles  being  communicable  has  often  been  prnvnl ; 
but  some  difference  of  opinion  exists  as  to  the  possibility  of  w 
municating  the  disease  by  inoculation.  Healthy  children  have 
been  inoculated,  either  by  blood  drawn  from  the  arm  of  a  patient 
suffering  from  measles,  or  with  serum  taken  from  the  vesicles 
which  are  occasionally  found  intermixed  with  the  eruption; — an 
experiment  which  appeals  to  have  been  first  made  by  Dr.  Home, 
with  a  view  of  producing  a  mild  disease ;  but  as  no  such  result 
has  been  obtained,  the  practice  has  been  abandoned.  Many  trials 
of  this  kind  have  failed  to  produce  the  disease,  yet,  on  the  whole, 
esses  are  sufficiently  numerous  and  varied  to  warrant  the 
statement  that  a  specific  poison  communicates  the  disease. 

Tliis  disease  is  also  propagated  by  ftsmih'n.  The  strictest 
demonstration  of  this  fact  is,  that  the  disease  lias  been  communi- 
cated by  direct  application  of  substances  impregnated  with  the 
rim*  in  the  attempts  to  inoculate  the  disease ;  it  is  also  pre 

foot  that  children's  clothes,  sent  home  in   boxes  from 
ools   where  the  disease  has  raged,  communicate  the  disease; 
and  also    by  the  same   circumstance  resulting  when  susceptible 
children  have  lain  in  the  same  beds,  or  in  the  same  room,  shortly 
after  it  has  been  occupied  by  patients  suffering  from  the  disease. 
Cold  weather  appears  favourable  to  the  development  and  prepa- 
id measles.      No  age   is   exempt,  from  the  tVetus  in  the 
womb  to  the  second  childhood  of  old  age? ;  but  it  is  much  mmv 
i  in  children  than  in  adults,  and  then*  are  few,  who  L 
ies  at  some  period  of  life. 
The  morbiUous  poison  having  once  produced  its  specific  effects, 
as  a  geaend  principle,  leaves  the  patient  exempt  from  all  liability 
trad  attack.     This  law  may  be  considered  as  proved  both 
by   Willan  and  Roscnstein — the  former  affirming  that,  after  an 
■-"  than  twenty  years  to  eruptive  mm  plaints,  he 
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hud  not  met  with  an  individual  who  had  twice  had  "febrile 
rubeola ;"  while  the  latter  states  that  in  a  practice  of  forty-four 
yearn,  ho  had  mot  with  no  instance  of  a  second  infection.  There 
aro,  however,  occasional  exceptions  to  the  rule.  One  variety  of 
thi«  diseaso — namely,  the  rubeola  sine  catarrho — is  supposed  to 
afford  no  protection  against  an  attack  of  the  rubeola  vulgaris. 
There  aro  many  exceptions,  however,  to  the  non-susceptibility  of 
pomotiM  who  have  passed  through  the  rubeola  vulgaris;  for 
lIuraoriuM,  Uobodieu,  Home,  Baillie,  Rayer,  and  Holland,  have  all 
aeon  instances  of  a  second  attack  of  the  measles  in  the  same 
individual. 

The  period  of  latency  of  the  poison  of  measles  is  determined  to 
vary  from  ton  to  sixteen  days.  It  seems  also  ascertained  that 
the  Hpooitio  poison  of  measles  is  generated  as  soon  as  the  primary 
fever  is  established,  and  before  the  eniption  appears. 

Treatment  -  -The  nature  and  course  of  measles  differ  from  scarlet 
ft*ver  not  only  in  tho  fever  being  much  less  depressing,  but  in 
nuomu*  a  shorter  and  more  certain  course,  and  in  having  no 
teudouoy  to  terminate  in  ulcerations  or  mortifications  of  the  skin. 
The  oon*titution  during  measles  is  little  impaired  by  the  short 
ooutmuauoo  of  the  disease*  and  consequently  admits  of  a  more 
atviotly  antiphlogistic  treatment. 

Ah  no  antidote  is  known  to  the  poison  of  the  measles,  the 
dUoaae  must  run  its  course.  The  rule,  therefore,  is  to  interfere 
a*  little  as  possible  as  long  as  the  disease  is  pursuing  its  normal 
oouvso,  and  merely  to  attempt  to  moderate  and  subdue  symptoms 
when  they  threaten  danger. 

The  morl>illi  sine  catarrho  is  usually  of  such  a  mild  form  as 
to  require  no  other  treatment  than  a  milk  diet,  the  customary 
attention  to  the  bowels,  and  the  prevention  of  exposure  to  cold 
and  wet  Measles  will  not  bear  exposure  of  the  surface  of  the 
t)ody  to  cold  so  well  as  either  scarlatina  or  small-pox,  on  account 
of  the  great  tendency  to  bronchial  and  pulmonary  inflammation. 
Children  must  therefore  be  watched  night  and  day  to  prevent 
them  lying  uncovered,  and  special  care  must  be  taken  to  avoid 
exposure  to  cold  during  convalescence.  In  the  morbilli  mUiores 
the  cough,  the  frequent  vomiting,  and  the  heavy  catarrhal  symp- 
toms which  so  generally  attend  the  primary  fever,  render  medical 
attendance  necessary  from  the  first  moment  of  the  attack.  The 
treatment  of  these  symptoms,  however,  and  also  of  the  eruptive 
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<\  as  long  as  the  patient  continues  free  from  any  serious 
inflammatory  affection  of  the  lungs,  need  not  necessarily  be 
iictiw,  it  being  sufficient  to  alleviate  the  cough,  allay  tlie  vomit- 
ing, and  check  the  catarrh  by  some  of  the  large  el  ass  of  saline 
laxatives,  lintseed  tea,  or  mucilaginous  mixtures,  to  which 

wine  may  he  added,  if  necessary7 T  as  a  diaphoretic,  and  to 
subdue  high  vascular  action.  In  making  a  selection  from  thes<\ 
the  physician  must  be  principally  guided  by  the  state  of  the 
bowels  and  the  condition  of  the  stomach  of  the  patient.  If  the 
constipated;,  the  milder  purging  salts,  as  the  eulpkate 
ofimt'ji  to  be  preferred     On  the  contrary,  if  the  patient 

be  purged,  and  the   vomiting  distressing,  a  neutral   mixture  or 

nght  will  be  found  most  beneficial      Then, 
many  peiBGnfl  in  whom  the  cough  and  catarrh  are  the  most  ujg 
symptoms;  and  in  such  cases,  if  the  stomach  be  quiet,  the  liquet 
*tm<  s  in  half  ounce  doses,  combined  with  camphor 

<(.;■<•  from  its  more  powerful  action  on  the  skin,  is  an  excel- 
lent substitute.     Another  remedy,  equally  or  perhaps  still  mow 
•'tnha,  of  which  from  one  to  two  -irons  may  be 
four  or  six  hours.     Some  practitioners  |,n  i 
Y  to    ipecacuanha,  but  antimony  appears,  at  least  in  Ii 
dotes,  to  act  in  some  instances  perniciously  on  the  lungs. 

Tin'  treatment  which  has  been  specified  is,  in  most  cases,  all 

t  is  necessary  throughout  the  whole  course  of  the  disease;  and 

the  greatly  extended  experience  of  Wilkin  h&i  bled  him  to 

enlarge  it     He  was  of  opinion,  however,  that  an  emetic,  given  on 

nd  or  third  evening,  mmy&whai  alleviated  the  violence  of 

Lrrhal  symptoms,  and  contributed  to  prevent  the  diarrhepa 

ich  usually  succeeds  measles.     An  emetic  is  especially  useful 

e  be  threatened  with  croup  as  a  complication    During 

the  eruption,  he  adds,    ,l  1    have    not  observed  any   considerable 

t  from  antimonials  or  other  diaphoretics/'     Bathing  the  feet 

Fig    stems  a   mure   h  application.     Emulsions 

afford  but  a  feeble  palliation  of  the  cough   and 

ulty  of  breathing,     With   respect  to  opiates,  they  ace  not 

Me;  in  the  early  stages  especially,  according  to 

Wilhtn,    opium    produces  an   increase    of  beat   and    restlessness, 

without  conciliating  sleep. 

The  catarrhal  symptoms  are  frequently  accompanied,  even  in 
tliu  very  earliest  days  of  the  disease,  with  much  bronchial  inflam- 


occur  at  any  later  period,  after  the  Aw^m  of  the  eruption,  from 

the  tenth  to  the  twelfth  day  of  the  attack     Although  experience 

has  shown  that  Weeding  may  be  practised  with  impunity  in  the 

very  first  onset  of  the  disease,  or  at  any  subsequent  stage,  if 

the  constitution  of  the  patient  is  otherwise  good,  yet  it  is  very 

rarely  necessary  to  bleed  before  the  CTriunVncB  of  the  eruption; 

for,  if  we  wait  thai  event,  we  "usually  find  the  poke  become 

moderate,  and  the  uneasy ,   laborious    respiration  terminate   in 

t  wenty-four  boon     Tins  oppressed  breathing  is  «— »  to  other 

eruptive  fevers;  and  if  it  were  universally  to  be  considered  as 

an  indication  for  bleeding,  the  practice  would  often  be  more 

fatal  than  the  disease*  (Willax).     It  however,  pneumonia  be 

threatened,  blood  should  be  freely  but  not  extravagantly  taken; 

for  it  should  be  remembered  that  although  some  children  bear 

the  1m  of  blood  well  yet  that  others  are  long  u 

from  it.  even  when  the  quantity  drawn  is  small 

then,  below  ten  years  of  age,  when  it  is  considered 

to  withdraw  blood  from  them,  it  is  more  prudent  to  take  blood 

frequently,  and   in   small  quantities,  than  in  a  large  quantity 

at  ones.     We  should  likewise  be  content  with  moderating  the 

*Vn\  as  the  inflammation  depends  on  a  morbid  poison, 

it  has  a  comes  to  run,  and  does  not  admit  of  a  cure.    The 

ibo  be  mom  moderate  during  the  eruption  than 

ttav*  a  right  to  look  for  a  diminution  of  all  the 

>    al    lew.    oruption    naturally  disappears.     If  pleurisy 

a  taches  or  cupping  to  the  chest  will  be  sufiV 

•ivttott.     Blisters,  ipecacuanha,  and  mart 

bast  mdjnpawtitt  to  bleeding  in  severe  cases* 

oat  used  an  the  form  of  friction  with  blue  ointment 

tOe  croton  oil  being  added  to  promote  its 

In  cases  where  miliary  tubercle 

grow,  good  results  have  been  obtained  from 

quiw  ±nd  wine.     In  the  Kiel  epidemic  already 

'aug  and  emetics*  employed  moderately,  were  uusuc- 

ixv\*!\0 ;  but  thv  aHeruate  application  of  towels  dipped  in  hot  and 

1  onsets,  but  required  to  be  continned  for 
luun  l\*  disease  was  very  prone  to  relapse,  and  never 

pur*uv<l  4  course  v£  a  simple  pneumonia, 

Duriutf  the  whole  course  of  measles  it  is  necessary  to  enjoin 
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an  abstinence  from  all  animal  foot],  and  to  limit  the  patient  to  a 
low  diet  and  to  slops.  The  chamber  should  be  of  a  moderate 
temperature  (60°  Fahr.),  not  subject  to  any  sudden  change  from 
beat  to  cold,  and  the  strictest  cleanliness  should  be  observed. 
With  a  view  to  protect  the  eyes,  the  room  should  be  kept  dark, 

(hat  the  patient  may  be  prevented  reading,  or  using  his  ©] 
In  large  establishments  separation  is  necessary,  to  prevent  spread- 
ing of  the  disease,  if  possible.  Should  the  eruption  disappear  or 
be  retarded,  and  untoward  symptoms  appear,  such  symptoms 
must  be  carefully  studied /as  prompt  measures  may  be  demanded, 
with  the  object  of  bringing  the  eruption  "out,11  and  subduing 
internal  irritation  or  inflammation.  A  most  efficient  help  is  the 
hot  or  vapour  bath.  Warm  drinks  may  also  be  given;  and  if 
there  are  no  bronchial  symptoms,  or  evidence  of  cerebral  oppres- 
sion, a  dose  of  compound  powder  of  ipecacuanha  will  be  of 
service,  proportioned  to  the  age  of  the  patient 

When  convulsions  occur  in  children,  hot  foot  baths  sometimes 
give  relief,  as  well  as  sinapisms  to  the  limbs;  after  which,  if  they 

tot  subside,  blood  must  be  taken  by  leeches  from  the  temples; 
and  it  is  in  all  cases  neceasary  to  determine  the  most  probable 
source   of  the    irritation,  giving   rise    to   the   convulsions — I 
whether  they  depend   upon   the  specific    poison  of  the  disease, 

i»  dentition/ or  upon  intestinal  irritation  or  cerebral  disorder, 
DiarrhiBa    should    not   be   checked    suddenly,   but    kept   under 

irol 

\RLET  FEVER— &«rt«/" 

Definition,—  .!  febrile  disease,  th&  product  qf  a  vpecifapoi 

trig  the  progress  of  the  affection*     On  the 
f  fin-  illness,  or  ttef,  a  scarlet  ejflo reset 

vrs  on  the  fauces  and  pharynx,  a  ft*  face 

r  the  whole  bod y,  and  coinhionhj  ter- 
rain the  fifth  to  the  seventh  day.     The 
■  f  tkfi  kidneys  often  W 
thi   throat,  or  of  some  internal  organ,  an>< 
m?fr<  by  dropsy.      The    d  runs  a 

OB  a  rule  occurs  only  oner  thrrtmj  life. 
Pathology  and  Symptoms  of  the  Disease  in  its  Varied  Forms.— 
Aftar  a  definite  period  of  latency,  the  peculiar  poison  of  scarlet 
r  induces  a  disorder  of  the  blood,  which   is,  in  the  first 
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nee,  made  manifest  by  a  §tajk  and  a 

u  of  tl*  uervom  centre*.    The  primary  fever  havn- 

lasted  for  one,  fcwo,Of  tint  -  loeg  it. *t  entirety  subside,  but 

the  secondary  aetio&B  of  the  poison  are  Bet  up  as  a  peculiar  eru[ 
tiotit  preceded^  followed,  or  accompaTiitu I  by  a  BOPB  throat  Th 
eruption  runs  a  course  of  from  six  to  eight  days,  but  the  dural 

of  the  altVetion  of  the  throat  is  more  it,  and  vavr 

eight  to  tw  more  days.    The  fever  continues  during  Ui- 

Clrii]  id  as  long  an  the  sore  throat  exists;  but  tin*  bein 

terminated,    it   subsides,   and    the   diamine    is   ended.      In   a 
instating  \r  tertiary  results  succeed,  as  dropsy  or  intiam 

mat  inn   of  the  joints,  diseases  quite  «s  formidable  as  any  whir 
had  preceded  them.     As  in  ordinary  fever,  the  poison  of  scarlet 
n   the  brain  and  its  membranes,  often   causing  the 
usual  forms  of  inflammation  of  those   parts,   modified    in    thei 
course  and  effects  by  the  nature  of  the  specific  febrile  disease. 

That  f» wr  preoedee  th©  specific  actions  of  the  skin  in  th 
dbt  aeraJ  a  rule  that  it  has  few  except  inns;  and  the 

[pyrexia  has  been  occasionally  ao  BftTi  itroy  the  patient 

before  the  more  Bipi ritio  k>ions  of  the  disease  have  been   Bet  up. 
Dr,  Ah'lh  w  Anderson  writes  that  he  has  seen  death  t  m  iu 

six  hours  from  the  commencement  of  the  disease — the  child,  in 
fact,  dying  poisoned  In  suddenness  of  dan 

it    thus  approaches  yellow   fever  and  ehulera.     Again,  the 
that  tin  tpecific  actios  of  the  poiaon  is  expended  on  the 

skin,  causing  the  spedfio  eruption,  haa  very  few  exceptions.     Of 
tin  il  there  are  several  forms,  such  as  smooth,  jtipulme, 

pktfp  Ear.     These  are  all  evanescent  after  death. 

In   the    smooth   eruption    the    surface   of   the  inflamed    skin 
presents  no  inequality  either  to  the  sight  or  touch.     Tin 

pttiotf  has  an  eruption  in  which  the  papilla1  of  the  skin 
m      rdftfged,  and  the  appearance  is  that  of  roughness,  or 
skinned"     The  third  fem  is  when  the  eruption  is  <uied 

by  a  number  of  vesicles  tilled   with  serum,  which   ultimately 
shrivel  up  and  desquamate. 

Whatever  the  ultimate  form  of  the  eruption  may  be,  its  first 
appi -ant nee  is  by  innumerable  small  bright-red  puueta,  dots, 
macula*.  \  by  interstices  of  healthy  skin.     These  puiuta 

or  maculae  are  at  first  very  minute  points  all  over  the 
parts  of  the  skin,  which  are  usually  more  or  less  rough  to  the 
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loach ;  but  they  quickly  become  confluent,  so  that  in  a  few  hours 
the  redness  becomes  general  over  the  parts  attacked.     The  colour 
in  ordinary  cases,  is  in  the  first  instance  a  bright  red,  like  that  of 
a  boiled  lobster,  but  on  the   decline   of  the  disease  it   becomes 
deeper,  and  more  resembles  that  of  beet-root,  while  in  severe  cases 
it  is  of  a  pink  blush,  rather  than  a  scarlet  efflorescence,  or  it  may 
be  livid,  and  intermixed  with  petechia.     But  whatever  tint  the 
eruption  may  assume,  it  has  this  peculiarity,  that  it  disappears  on 
pressure,  and  again  returns  from  the  periphery  to  the  centre  on 
that  pressure  being  removed.     The  colour  is  also  always  brighter 
and  more  vivid  in  the  flexure  of  the  joints,  and  about  the  hips 
and  loins,  than  over  the  rest  of  the  body.     A  sign  of  scarlatina, 
in  connection  with  the  eruption,  has  been  described  by  Bouchut, 
as  pathognomonic.     It  consists  in  an  enduring  white  stripe,  pro- 
duced by  pressure  with  any  hard  substance  on  the  skin  occupied 
by  the  eruption.    This  phenomenon  is  ascribed  to  an  increase  of  « 
the  contractile  power  of  the  capillaries,  and  which  is  proportionate  * 
to  the  intensity  of  the  disease,  the   regularity  of  the   eruption, 
sad   the  amount   of  vital   power    (Sytkn.    Society    Year-Book, 
1861,  p.  130).     The  termination  of  this  inflammation  is  generally 
by  desquamation  of  the  cuticle,  and   the  desquamation   begins 
with  the  decline  of  the  eruption ;  and  is  usually  completed  by  the 
end  of  the  second  week,  unless  it  is  longer  delayed  by  successive 
crops  of  eruption,  and   consequent   succession    of   exfoliations. 
There  is  no  fever  in  which  this  phenomenon  is  more  conspicuous. 
A   few    days   after   the    commencement   of    the    desquamation, 
albumen  may  be  detected  in  the  urine  in  small  quantity,  which 
continues  to  be  given  off  for  several  days,  alopg  with  a  consider-    . 
able  amount  of  epithelium  from  the  uriniferous  tubules  (Dr.  J. 
W.  Begbie).     There  are  also  cases  in  which  the  albuminuria  is 
associated  with  anasarca;  and  three  stages  have  been  recognized 
in   which   this  complication  occurs: — (1.)  A  febrile  stage,  char- 
acterized  by  fever  of  an  intermittent  character,  and   by  rapid 
serous  extravasation  and  infiltration;   (2.)   A  chronic  stage,  in 
which  the  affection  follows  a  slowly  progressive  course;  (3.)  A 
period  of  resolution  (Hamburger).    Such  cases  sometimes  ter- 
minate by  unemic  symptoms  and  convulsiona     An  unusual  case 
of  this  nature  has  been  recently  recorded  by  Biermer.     It  hap- 
pened with  a  boy  five  years  and  a  half  old,  and  ended  fatally  on 
the  thirty-fifth  day.    No  urine  was  passed  for  108  hours  between 
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the  twenty-first  and  the  twenty-sixth  <;Lv 
extremely  little  for  five  days  more.     Yet  duri'  i  dap 

tli ore  were  no  ursemic  symptoms,  nor  any  notable  dr< 
niU'inic  symptoms  first  set  in  after  the  urine  began  to  be  ic 
Freely,  and  it  was  but  slightly  albuminous  (Syden,  Society 
Bool,  1861,  p,  218).     Occasionally  the  squamfB  of  the  *re 

§0  large  as  to  preserve  entire  the  whole  epidermis  of  the  palm*  rf 
the  hands  and  of  the  soles  of  the  feet  Frequently,  however,  the 
material  of  desquamation  in  furfuraceous  or  scaly.  Frank  h*i  swn 
the  cuticular  squamae  come  away  with  the  hair,  nails,  and  even  with 
attached.  In  a  few  instances  the  termination  is  by  ulcer- 
ation and  sloughing  of  large  portions  of  the  integument 

Whatever  may  he  the  colour  or  description  of  the  eruption,  it 
poea  not  attack  all  parts  of  the  body  simultaneously,  but  ap] 
partially,  or  in  a  succession  of  crops,  the  order  of  which  may  be 
stated  as  follows:— On  the  first  day  it  spreads  universally  o 
the  face,  neck,  and  upper  extremities;  on  the  following  day 
the  trunk,  but  is  less  general  on  the  back  than  on  tl 
and,  lastly,  on  the   third    day,  it   has   extended    itself   ♦ 
lower  extremities.    The  duration  of  each  crop  is  about  three  days 
when  it  disappears,  and  in  the  order  of  attack,  falling  from 
head  and  upper  extremities  on  the  fourth  day;  from  the  trunk 
on  the  fifth  day j  and  from  the  lower  extremities  from  tl 
to  the  eighth  day.     The  order  of  attack,  however,  which  h 
mentioned  is  not  constant,  for  in  some  few  instances  the 
appears  first  on  the  trunk  and  lower   extremities,  and  only  on 
the  second  dny  very  faintly  on  the  face  and  upper  i  ties. 

The  disease  attains  rta  height,  and  the  fever  maintains  its  cou  i 
usually  from  the   fifth   to   the   ninth   day,  when,  in    favour;' 

Quous  defervescence  sets  in,  and  all    the     wuptom* 
begin  to  decline.     The  fever  does  not  subside  on  the  appearance 
of  the  rash,  its  is  the  case  with   small-pox,  but  i 
various  degrees  of  violence  and  ranges  of  temperature,  th 
out   its   progress.     The  pulse  is  often  ISO  bo   ISO  in  a  mini 
and  sometimes  beats  with  considerable  force.     The  skin  frequently 
indicates   by  the   thermometer  a  temperature  of    105      I06a,  or 

u  112°  Fahr;  and  it  is  dry,  with  a  sensation  of  burning  hi 
till  about  the  third  day.     From  the  third  to  the  ninth  d 
range  is  maintained  between  1038°  and   102  9*.  and  l^gin* 
subside  about  the  tenth  day,  after  which   the   d<  •!'..; rveseence  ia 
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DtinuouR.  The  difference  in  these  respects  between  scarlatina 
d  measles  may  be  appreciated  at  once  by  a  glance  at  the 
sount  and  the  diagram  given  of  measles,  and  comparing  it 
ih  the  following,  which  shows 
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There  is  no  remarkable  increase  of  fever  heat  preceding  com- 
ete  defervescence;  and  after  the  exanthema  has  reached  its 
aximum,  the  decrease  of  temperature  proceeds  by  no  means 
pidly.  The  commencement  of  the  decrease  may  be  marked 
f  a  few  decided  and  rapid  falls;  but  its  farther  fall  is  decidedly 
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1  injuring,  and  is  even  sometimes  interrupted  by  small 
of  temperature,  so  that  the  whole  process  of  defervescence 
occupies, *as  a  rule,  from  five  to  eight  days.  It  is  only  in  very 
mild  or  anomalous  cases  that  the  temperature  rarely  exceeds 
101  "8°  Fahr. ;  and  these  cases  sometimes  show  a  rapid  defer- 
vescence, completed  in  a  single  night.  It  is  essentially  a  short 
fever,  the  ranges  of  temperature,  according  to  Dr.  Sidney  Ringer, 
forming  cycles  composed  of  a  variable  number  of  days,  generally 
of  five;  a  fall  of  temperature  taking  place  on  the  5th,  10th, 
or  15th  day  of  the  disease  {Med.-Ckir,  Society  Trams^  - 
January,  1862). 

The  poison  uf  scarlatina  as  frequently  falls  on  the  mucous 
ni<  i mI  nines  of  the  eyes  and  nasal  fossa;,  and  excites  a  similar 
eruption  over  those  parts,  as  on  the  skin,  at  first  consisting  of  a 
distinct  punctated  or  dotted  appearance,  which  changes  in  a  few 
hours  to  one  of  diffuse  redness.  The  inflammation  of  the  ocular 
membrane,  however,  has  this  peculiarity.,  that  it  does  not  distress 
the  sight,  for  the  eye  bears  light  without  inconvenience,  and  in 
no  case  is  it  combined  with  coryza.  Neither  is  sneezing  n  coi 
BHjuaoflP  of  the  affection  of  the  nasal  membrane;  and  only  in 
few  severe  cases  is  there  any  discharge  from  the  nostril  As  th 
eruption  attacking  these  parts  generally  appears  with  the 
crop  of  the  exanth-ema  of  the  skin,  so  does  it  generally  die  away 
with  the  cutaneous  eruption  This  inflammation  usually  tei^ 
urinates  by  resolution;  but  in  a  few  instances  the  ala?  of  the  nose 
ulcerate,  and  sometime*;  mortify. 

The  lingual  and  buccal  mucous  membranes  arc  also  often 
seat  of  a  similar  exanthema,  presenting  nearly  the  same  appear- 
ance as  in  other  porta.    The  papillze  of  the  tongue,  however,  are 
singularly  elongated  and  enlarged,  and  stand  up  salient  and  erect, 
and  of  a  deep  scarlet  colour,  above  the  thick,  white,   cremMttl 
mucous  fur  which  coats  the  lingual  membrane;  and  hence  th* 
term  "strawberry  tongue,"  from  the  supposed  reseniblan 
exterior  of  a  strawberry.    The  tip  of  the  tongue  is  of  a  vivid  red, 
through  development  of  the  papilke.     By  and  by  the  fur  falls 
off,   and    the   whole   dorsum   of  the    tongue   is   then   left  clean, 
red,  and  raw-looking,     This  affection  lasts  longer  than  thai 
the    eyes    and    nose,    and     usually    terminates    by    resoluf 
although,  in  a  few  instances,  the  buccal  membrane  ulcerates  and 
mortifies. 
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The  sore  throat,  or  inflammation  of  the  faucial  membrane, 
though  not  so  constant  an  affection  as  that  of  the  skin,  yet,  when 
it  does  exist,  it  is  often  of  much  longer  duration,  and  is  a  much 
more  grave  disease.  It  may  either  precede  all  the  other  symp- 
toms, or  it  may  occur  at  any  period  of  the  fever.  This  inflam- 
mation, at  first  punctated,  then  diffused,  usually  runs  into 
ulceration,  and  the  character  of  the  ulcer  is  so  completely  in 
unison  with  the  state  of  the  constitution  as  to  enable  us,  accord- 
ing as  it  is  slight  or  severe,  to  divide  scarlatina  into  two  great 
varieties — namely,  into  "  scarlatina  mitior"  and  "  scarlatina 
gravior."  The  first,  or  sthenic  form,  is  marked  by  a  greatly 
enlarged  or  swollen  state  of  the  tonsils,  which  are  of  a  vivid  or 
bright-red  colour;  and,  when  ulceration  takes  place,  the  ulcers 
are  seldom  deep,  or  the  sloughs  slow  to  come  away,  but  usually 
they  separate  about  the  fifth  or  sixth  day;  so  that  in  mild  cases 
the  sore  throat  is  healed  about  the  eighth  or  tenth  day,  and  in 
more  severe  ones  about  the  fifteenth  or  twentieth.  In  malignant 
cmoo,  or  in  scarlatina  gravior,  the  tonsils  are  much  less  tumefied 
and  enlarged,  but  much  more  loaded  with  blood,  and  of  a  deeper, 
and  sometimes  of  a  livid  colour.  The  ulcers,  also,  are  deep  and 
formidable,  and  the  sloughs  are  thrown  off  later  in  the  disease. 
They  are  likewise  slow  to  heal,  or  not  till  the  end  of  three  weeks, 
and  in  severe  cases  not  till  four  or  even  six  weeks  have  elapsed, 
during  which  period  the  fever  continues,  and  the  patient  remains 
in  considerable  danger. 

The  inflammation  of  the  throat  is  not  limited  to  the  tonsils, 
but  extends  over  the  fauces  generally  and  uniformly,  or  symmet- 
rically on  either  side,  as  is  common  with  blood  diseases.  It  may 
extend  to  all  the  neighbouring  parts,  and  an  abscess  may  form  in 
the  pharynx,  or  pus  may  issue  from  the  ears.  The  tympanum 
has  been  eroded,  and  in  a  few  instances  the  inflammation  has 
extended  to  the  larynx,  and  the  patient  has  died  of  croup. 
Besides  these  disorders,  the  glands  of  the  neck  often  enlarge  and 
occasionally  suppurate,  and,  singular  to  say,  sometimes  not  till 
after  the  sore  throat  has  healed,  and  sometimes  when  there  has 
been  no  previous  affection  of  the  throat,  as  if  these  parts  were 
the  seat  of  a  specific  action  of  the  poison.  Glandular  swellings 
on  both  sides  of  the  neck  are  not  unfrequent,  and  have  been 
described  as  "the  scarlatinal  bubo"  (Trousseau).  They  may  be 
the  best  and  most  accurate  index  of  danger  in  the  later  period 
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of  scarlatina,  in  so  far  as  the  danger  depends  on  the  sore  throat, 
and  on    the   putrid   infection  of  the    bl  i)  which 

accompanies  it  (W.  T.  Uairdner,  OH 

The  inflammation  of  the  cutis,  as  also  of  the  buccal  mucom 
membrane,  is  usually  accompanied  by  some  inflammation  of 
the  submucous  or  subcutaneous  areolar  tissue.  This  affection 
takes  place  as  soon  as  the  rash  appears,  an  -  the  hand* 

to  swell f  so  that  the  patient  is  unable  to  bend 
his  face  becomes  tunicrJed  and  painful  In  mild 
the  serum  effused  is  absorbed,  and  the  disease  terminates  with- 
out any  unpleasant  consequences;  in  severe  cases  it  has  a  tend* 
ency  to  terminate  in  ulceration  or  in  mortification.  In  child 
the  toes  of  one  foot  have  been  known  to  slough  off;  and  in  some 
the  integuments  of  the  leg  have  mortified  from  the  knee  to 
foot;  while  in  others,  mortification,  commencing  in  the  upper  lip, 
has  been  known  to  spread  till  one-half  the  cheek  was  eaten  away. 
Some  have  been  known  to  die*of  mortification  of  the  rectum,  and 
others  of  a  similar  affection  of  the  pudenda. 

Such  are  the  primary  and  secondary  affections  of  scarlatina;  bat 
this  poison  has  also  some  tertiary  actions,  giving  i 
well  as  affecting  the  synovia!  membranes  of  the  joints. 

The  dropsy  which  sometimes  occurs  after  scarlet  fever  usually 
commences  between  the  fifteenth  and  twenty-third  days 
disease,  and,  almost  uniformly,  not  till  after  all  the  other 
toins  have  subsided     The  patient  is  liable  to  it  during  de.s«ju;ima- 
tion,  as  already  mentioned,  and  for  a  considerable  time  aft 
It  begins  with  anasarca  of  the  face,  and  afterwards  of  th 
and  feet.     In  some  instances  the  anasarca  is  universal,  th 
areolar  tissue  of  the  body  filling  so  rapidly  as  sometimes  to  destroy 
the  patient  in  a  few  horn's,  the  cavities  of  the  chest  and  abdomen 
frequently  filling  at  the  same  time.     According  to  the  observation 
of  Dr.  Wood  and  many  others,  it  has  occurred  more  frequently 
after  mild  than  severe  cases.     Its  forms  are,  therefor  rcat 

ascites,  h  f/flrothornj\  h  ydro~p«rica rdium,  and  even  i  / us; 

but,  in   whatever  form,  heaviness  approaching  por  is  a 

common  attendant     During  the  progress  of  the  fluid  ( 
oedema  of  the  glottis  must  be  watched   for  and  relieved.     The 
dropsy  is  generally  accompanied   with   scanty  and   albumin 
urine;  and  although  the  presence  uf  nlbumcn,  without  dim i nisi 
secretion,  is  almost  a  regular  phenomenon  in  the  course  of  I 
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e,  independent  of  dropsy,  as  shown  by  Dr.  James  W.  Begbie, 
yet,  if  the  urine  becomes  highly  albuminous  and  diminished  in 
quantity,  the  dropsical  implications  may  be  apprehended  (Edin. 
Med,  Journal,  Jan.,  1849,  and  Oct,  1852). 

More  or  less  congestion  of  the  kidneys  occurs  in  every  case  of 
scarlet  fever,  although,  like  the  sore  throat,  it  may  often  be  so 
slight  as  not  to  give  rise  to  any  prominent  symptom  (Begbie, 
ANDERSON).  The  scarlatinal  dropsy  is  very  generally  considered 
as  most  intimately  connected  with  the  kidney  disease ;  and  when 
the  kidney  disease  is  well  marked,  the  characters  of  the  urine 
exactly  resemble  those  in  acute  Bright's  disease  (Parkks).  On 
the  other  hand,  there  is  also  evidence  decidedly  in  favour  of  the 
opinion  that  albuminuria  may  be  wanting  in  scarlatinal  dropsy 
(See  Parkes  On  the  Urine,  p.  264). 

The  condition  of  the  urine  in  scarlet  fever  ought  to  bo  ascer- 
tained daily  in  every  case,  especially  during  the  period  of  conval- 
escence. "  It  is  of  more  importance,"  writes  Dr.  Andrew  Anderson, 
"that  you  should  examine  the  urine  than  that  you  should  feel 
the  pulse  of  a  convalescent  from  scarlet  fever."  The  urine  has 
the  ordinary  febrile  characters.  During  the  first  six  days  the 
amount  is  small;  the  urea  and  uric  acid  are  increased  in 
amount,  and  sediments  of  urates  occur.  The  chlorine  is  some- 
times greatly  lessened,  and  augments  during  convalescence.  On 
the  sixth  to  the  eighth  day,  if  the  case  goes  on  well,  the  urino 
becomes  abundant,  pale,  and  the  re-action  neutral  or  feebly 
acid.  There  is  bile-pigment  present  during  the  first  six  days; 
and  in  a  large  proportion  of  cases,  though  not  in  all,  the  urine 
becomes  albuminous.  Dr.  Warburton  Begbie  believes  it  to  be 
present  at  some  period  in  almost  every  case.  It  is  usually 
associated  with  a  large  amount  of  renal,  pelvic,  and  bladder 
epithelium,  but  not  with  renal  cylinders  (Begbie),  unless  there 
be  dropsy.  The  albuminuria  occurring  during  desquamation  is 
usually  transient;  but  it  may  continue  till  an  attack  of  dropsy 
occurs— disappearing  and  re-appearing,  when  dropsy  comes  on  a 
fortnight  or  three  weeks  later.  In  malignant  scarlatina,  sis  in 
malignant  variola,  there  may  be  considerable  hematuria  or  passage 
of  dissolved  hicmatin  (Parkes  On  the  Urine,  p.  263). 

Intercurrent  inflammations  of  the  synovial  membranes  have 
been  described  by  Withering,  Sennertus,  Heberden,  and  others. 
This  disease  may  attack  the  wrist,  ankle,  or  knee-joints,  and 
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usually  terminates  by  effusion  of  serum;  and  in 
■s  of  the  joints   contain  pus.     This   inhV 
ins  till  after  the   eruption  has  subside*! ,  and  is  gen- 
tertiary  phenomenon  in  the  course  of  the  specific  d 

Such  ore  the  morbid  phenomena  which  have  been  obe 
the  ordinary  course  of  scarlatina,  and  with  sufficient  conatancj 
mark  the  disease  ay  due  bo  a  specific  poison;  hut  these  app 

uly   to  be  found   when  the   disease  is  of   i 
intensity  and  the  patient  survives  some  days.     In  severe 
rapid  cases  the  patient  may  die,  not  from  Jtr»\ 

i   from  the  intensity  of  the  shock,  in  the  first  instead 
nervous  system;  for  Breton neau,  Tweedie,  and  Sims,  all 
having  examined  the  bodies  of  pei-sons  who  have  died  early 
in    the   disease,    in    which    there    was   scarcely   any   appreciable 
lesion — coma,  or  other  violent  cerebral  affection,  carrying  off  the 
poti 

Although    several    varieties    of   scarlatina    are    described    by 
authors,  it  is  not  to  be  supposed  that  they  are  equally  di 
defined   in  nature.     Yet  it  not  unfrcqueutly   happens   t 
characters    of    each    variety    are    tolerably   well    marked,      1 
following  ran  y  be  d  ist i  1 1 guisb ed f  nan i ely : — {1 .)  "  & 

tn   vel  utfins\  ait<fiihi;"   (2.)   "Scarlatina  Q  (S.) 

u8gqa  >*;"  and  (4.)  "Scarlatina  lad 

arfefc  fever,  of  whatever  description,  essentially  consists  of 
r,  already  described,  and  certain  local  inflammations  ,  but 
among  its  more  striking  phenomena  is  the  sudden  and  remark- 
able depression  of  the  mental  and  physical  powers  of  tbo  body 
which  the  poison  produces — a  depression  bo  great  as  sometimes 
to  cause  the  death  of  the  patient  in  a  few  hours,  without  ; 
re-action,  or  any  very  sensible  local  lesion  of  the  throat  or  «m 
part  being  discoverable  after  death.  On  the  contrary,  there  are 
a  few  instances  in  which  the  re-action  is  so  great  a*-  troy 

the  patient  in  an  equally  short  time,  and  with  a  similar  absence 
of  all  pathological  phenomena:   the  affection  of  the  skin    b 
suppressed,  and  the  sore  throat  wanting,  the  patient   dies  as 
the  influence  of  an  overwhelming  poison. 
The  symptoms  of  scarlet  fover  under  ordinary    c 
may  be  divided  into  three  stages.     The  first  stage  occupies  the 
period  from  the  commencement  of  the  disease  till  the  appearance 
rf  the  eruption,  and  is  technically  termed  the  " prim 
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the  second  stage,  that  from  the  appearance  of  the  eruption  till  its 
entire  subsidence ;  while  the  third  stage  is  reckoned  from  the 
disappearance  of  the  eruption  till  the  termination  of  the  disease. 
The  duration  of  the  first  stage  is  one,  two,  or  three  days ;  that  of 
the  second  from  six  to  eight  days;  while  the  third  stage  may 
either  not  exist,  or  vary  from  a  few  hours  to  two  or  three 
weeks,  making  the  whole  duration  of  the  fever  to  vary  from 
eight  to  thirty  or  more  days.  These  stages  are  not,  as  in 
typhus,  usually  marked  by  changes  of  the  tongue ;  for,  except 
in  the  more  severe  forms  of  the  disease,  it  continues  coated  with  a 
white  creamy  mucus  throughout  the  whole  course  of  the  disease. 
In  "scarlatina  anginosa  or  maligna"  however,  it  becomes 
brown  or  black  in  the  second,  or  at  the  commencement  of  the 
third  stage. 

The  primary  fever  may  be  sudden  in  its  attack,  or  the  patient 
may  complain  for  some  days  of  slight  indisposition.  The  early 
symptoms,  whatever  be  the  variety,  are  headache,  pains  in  the 
back  and  loins,  loss  of  appetite,  sickness,  and  white  tongue.  The 
disease  is,  indeed>  usually  ushered  in  by  vomiting — sometimes  by 
very  obstinate  and  troublesome  vomiting.  In  slight  cases  it  is 
sometimes  the  only  noticeable  symptom  (Anderson).  Still  there 
are  symptoms  which  distinguish  it  from  other  continued  fevers ; 
for  the  pulse,  instead  of  being  full  and  strong,  is  small  and  weak 
and  rapid ;  the  heat  of  the  skin  is  more  ardent ;  and,  with  such 
ranges  of  temperature  as  have  been  already  noticed,  these  phe- 
nomena continue  through  the  whole  course  of  the  disease.  The 
fevef,  however,  varies  greatly  in  intensity,  as  already  indicated, 
from  a  mere  febricula  to  the  severest  forms  of  a  typhoid  type  in 
protracted  cases. 

1.  Scarlatina  Simplex. 

This  form  Is  known  by  the  name  of  S.  mitis  and  S.  sine 
angina.  It  is  the  simplest  form  of  scarlet  fever,  and  is  limited 
to  cases  with  the  fever  and  eruption,  without  any  affection  of  the 
throat 

The  symptoms  of  this  variety  are  extremely  mild,  so  that  the 
patient  is  frequently  not  confined  to  bed.  The  primary  fever, 
except  that  the  pulse  is  rapid,  is  little  more  than  a  mere  febricula, 
and  is  not  aggravated  on  the  appearance  of  the  eruption.  The 
eruption  appears  at  the  end  of  twenty-four  or  forty-eight  hours, 
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and  the  crops  follow  each  otl 

cession,  appearing  first    an    the  f.ir**  and    neck    anil  nf  ■ 
rxti  on  the  following  «1.<\    on  the  trim  on  the 

i  the  lower  extremiti-  has  reached 

its  aora&      On  the  fourth  day  the  rash   begins  t .  *  decline,  and 

3  from  the  face,  neck,  ami  upper  extrei  on  the  ii 

it  disappears  from  the  trunk 

lit.  over  the  whole  body.     The  colour  of  the 
always   more  florid  during  the  night  Mian  in  the.  day;  and  on  it* 
declining,  desquamation  takes  place.     With  |  "pear&nv 

the   ra  lh,  the  i\-\cr  of  this  variety  :  ■mi- 

nates ;    but  it  often   leaves  the  patient  u  ible 

debility  for  several  days,  and  may  be  followed  by  albuminuria 

2.  Scarlatina  Angit 

In  this  form  of  the  disease  the  specific  action  of  I 
mainly  limited  to  one  region— that  of  the  throat — tl 
on  the  skin  being  altogether  wanting,  or  appealing 
period   than  usual,  generally  by  one  day;  and,  as 
is  less  copious  and  less  diffused  than  in  the  other  forms. 

There  is  seldom  a  season  in  which  scarlatina  ha 

inie,  that  rases  have  not  occurred  in  which 
(not  having  previously  had  seized  wifcli 

rid  sure  throat,  unaccompanied  by  any  eruption,  and  wli 
on  subsequent  exposure  to  the  contagion 
found   insusceptible  of  the  action  of  the  poison.      Hence   H 
inferred  that  the  disease  they  have  passed  through  mu 

i    a    variety  of  scarlet  fever,  or   scarlat 
making  itself  manifest  by  a  peculiar  sore  throat,  associated  with 
the  febrile  phenomena. 

This  disease,  therefore,  essentially  consists    in    fever   and   sore 
throat.     It   has    been    stated    that    the    state   of  the    throat 
stantly  in   unison    with   the    state  of  the    constitution,  i 
consequently   this   form    of    disease,  ng    to   its    sever 

assumes  all  the '  symptoms  which  accompany  scarlatina  simjii 
or  the  more  severe  forms,  with  the  exception  of 
the  eruption.     It  seems  unnecessary,  therefore,  to  give  a  separate 

ailed  account  of  this  variety. 

In  its  milder  form  the  essential  character  is,  that  the  secondary 
or  specUic  aetions  of  this  poison  fall  on  two  tissues — on  the  si 
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and  on  the  mucous  membrane  of  the  eyes,  nose,  mouth,  and 
fauces.  The  fever  which  precedes  the  eruption  in  such  cases 
lasts  from  twenty-four  to  seventy-two  hours.  The  symptoms, 
however,  are  more  violent  than  in  the  preceding  species ;  for 
nausea  or  vomiting,  great  restlessness,  headache,  and  some 
delirium  frequently  occur  as  early  as  the  second  day.  The  heat 
of  the  skin  also  is  more  considerable,  and  often  raises  the  ther- 
mometer as  high  as  105°,  while  the  pulse  is  quick,  feeble,  and 
fluttering,  and  shows  the  extreme  debility  the  poison  has  occa- 
sioned. The  primary  fever  having  lasted  its  period,  the  specific 
actions  of  the  poison  are  set  up,  and  the  eruption  inns  the  course 
which  has  been  described  in  scarlatina  simplex,  but  its  colour  is 
more  intense,  its  duration  more  variable,  and  its  attack  more 
partiaL 

The  angina,  so  marked  a  symptom  in  this  affection,  may  pre- 
cede the  primary  fever,  may  commence  with  the  eruption,  or  may 
occur  at  some  later  day  in  the  disease.  It  has  many  grades,  and 
in  this  form  of  scarlatina  they  are  all  of  the  sthenic  or  inflam- 
matory type.  Thus,  in  slight  cases,  the  throat  has  merely  the 
sensation  of  roughness,  with  some  pain  in  deglutition ;  at  a 
higher  degree  the  tonsils  are  enlarged  and  ulcerated ;  while  in 
cases  of  still  greater  severity  they  are  swollen  to  a  degree  almost 
to  occlude  the  fauces.  In  this  latter  case  the  act  of  deglutition 
is  not  merely  painful,  but  in  many  instances  impossible,  and  is 
impeded  by  a  thick  viscid  mucus,  which  frequently  requires  the 
effort  of  vomiting  to  remove.  The  irritation  of  the  fauces  is 
sometimes  propagated  to  the  larynx,  and  the  patient's  voice  is 
hoarse  or  inaudible,  and  perhaps  he  may  ultimately  die  from 
this  new  affection.  The  parotid  and  submaxillary  glands  often 
enlarge,  sometimes  previously  to  the  sore  throat,  more  com- 
monly about  the  fifth  day,  and  again  after  the  sore  throat  has 
healed 

The  degree  of  fever  is  usually  proportioned  to  the  severity  of 
the  angina,  and  is  accompanied  by  headache  and  sometimes  by 
delirium.  It  does  not  abate  on  the  appoarance  of  the  eruption, 
but  continues  till  the  throat  is  healed  If  the  sloughs  come  away 
early,  or  on  the  fourth  or  fifth  day,  the  throat  heals,  and  the  fever 
perhaps  subsides  within  a  day  or  two  after  the  eruption.  It 
sometimes  happens,  however,  that  the  sloughs  do  not  separate  till 
the  fourteenth  or  fifteenth  day;  and  in  this  case  the  fever  runs  on 
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f    tin    ill  tsaif  It  the  stilt  df  the  tonsils.     In  the  milder  form 

I  that  the  tonsils  are  either 
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ill     i     tuitn]  icial;    but  in  this  severer  form  the 
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iih  dm  offensive  tordes  of  tin*  doughs  :  while  deglutiti 
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I  mot*  milted  characters  of  the  severer  form  of 
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ta  v«m*  vtf  temperalure  is  regularly  and  continuously 

scarcely  marked  by  any  pro- 
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n iUlh i it  symptom,  till  the  degree  in  which  the  constitution  is 
subdued  by  this  formidable  poison  is  shown  by  the  inflamed  nasal 
membrane  discharging  its  fetid  ichor,  causing  mortification  of 
the  alte  of  the  nose,  or  mortification  of  the  lip  or  cheek;  or  it 
seizes  on  some  remote  part,  as  the  toe,  the  leg,  or  the  whole  of  a 
lower  extremity,  and  which,  for  the  most  part,  terminates  the 
life  of  the  patient  It  may  paw  into  the  next  form  of  the 
lady,  namely , — 

3.  Searluthia  Malhj 

This  form  is  that  which  is  known  as  the  "malignant  sore  throat/* 
9T  "putrid  sore  throat"  of  some  authors;  and  is  the  name  now 
snerally  applied  to  certain  cases  of  extreme  severity,  into  which 
some  erf  the  forms  already  described  may  pass,  as  if  by  insensible 
gradations.  In  others,  the  violence  of  the  attack  is  so  sudden 
that  the  patient  is  at  once  struck  down  by  the  force  or  vinilv 
of  the   poison,  the  type  of  the  attack   being  at   once 

Mimic,  typhoid,  and  malignant     The  extreme  severity  of  the 

tfitutional  symptoms  is  marked  by  the  omaOlim,  feebleness, 

ill  irregularity  of  the   pulse;   the  d,   short,  and   quick 

ion;  the  appearance  of  early  raving,  stupor,  and  sometimes 

coma,  alternating  with  fretfulness  and  violence,  dulness,  and  suffu- 

q  of  the  eyes,  flushing  of  the  cheeks,  and  dark-brown  furred 

tongue.     The  rash  appears  late,  and  is  of  uncertain  duration,  and 

uines  a  dark  ur  livid  colour,  or  disappears  in  a  few  hours, 

re-appearing  again  after  several  days,  if  lite  is  so  far  prolonged. 

aphthous  elevations  in  the  throat  surrounded  by  a  livid  base, 

also  become  dark,  and,  bursting,  they  expose  a  surface  of  an  excori- 

1,  dark,  gangrenous  appearance.    The  passages  of  the  fauces  are 

always  clogged  up  with  much  viscid  mucus  or  phlegm,  which 

produces  a  rattling  noise  in  breathing,  and  increases  the  pain 

and  difficulty  of  swallowing     The  discharges,  often  sanious,  arc 

arkabty  acrid,  winch  issue  from  the  nostrils  and  posterior  nasal 

-iTiuf    ^reness,  excoriations,  and  even  blisters  on  the 

ver  which,  or  through  which,  they  flow. 

LY>  this  source  the  diarrhoea  may  be  ascribed,  which  is  sometimes 

at  this  period,  and  generally  adds  greatly  to  the  sufferings 

patient 

erity  of  the  symptoms   may  produce   death   on  the 
tmd,  third,  or  fourth  day  of  the  disease,  as  from  gangrene 
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Hiring  in  the  course  of  the  rr'sophagus  or  alimentary  canal 
In  other  instances  in  which  the  early  symptoms  were  not 
ably  severe,  the  aphthous  state  of  the  throat  has  all   i 
assumed  a  sloughing  and  has  carried  off  the  patient  at 

cluse  of  the  first  week.     When  the  disease  is  eontn  ond 

this  time,  death  is  foretold  by  the  rapid,  small,  and  weak  pulse; 
by  the  rapid,  languid,  and  oppressed  respiration;    frequent  fl 
acrid  dischargee  issue  from  the  bowels,  and  blood  may  be 

trged  from  the  nostrils,  mouth,  throat,  bowels,  or  even  from 
kidneys ;  petechial  or  purpuric  spots  appear  on  the  skin  ;  and 
patient   is  at  last  destroyed   with   local   manifestation* 
morbid  state  in  several  different  parts  and  organs. 

4.  ma  Ltd&ns. 

The  marked  prevalence  of  anasarca  in  children  has  led  to  the 
discovery  that  such  children  have  had  previous  attacks  of  scarlet 
fever,  in  such  a  mild  form  that  it  has  escaped  detect h 
such  eases  the  constitutional  affection  of  scarlatina  has  been  pro- 
duced, with  the  development  of  the  two  principal  or  characteristic 
features  of  the  poison  only — nam  ption  and  sore  throat 

On  the  kidneys  alone  the  poison  makes  itself  felt,  and  the 
which  ensues  is  more  severe,  complicated,  and  fatal    than 
which  follows  the  regular  forms  of  the  disease, 

Sequelae  of  Scarlatina. — Under  this  head  it  is  pi  ooti 

what  may  be  called  the  "tertiary  actions  of  the  poison  The 
effects  produced  in  this  way  arc  often  called  by  the  people  the 
"  drsgs !1  of  the  fever.  The  principal  source  of  somo  of  these 
seqMbs  is  found  to  be  the  primary  obstruction  to  which  the 
functions  of  the  kidneys  are  so  liable. 

Amongst  the  most  important  of  these  sequelae  are  the  el 
produced  by  an  extension  of  the  original  affection  of  the  tb 
towards  the  internal  ear,  by  the  Eustachian  tube.     When 
takes  plaee  it  not  unfrequently  happens  that  the  small  bones  < 
the  ear  are  completely  destroyed,  the  tympanic  cavity 
inflamed,  ulceration  of  the  membrane  takes  place,  and  perfor 
follows* 

This  morbid  state  is  most  difficult  to  remedy:  a  ch 
charge  from  the  ear  tfl  established,  which  is  of  a  nn 
kind,  and  which  may  continue  till  the  whole  of  the  internal 
is  involved  in  the  destructive  and  inflammatory  processes; 


ear 
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the  delicate  and  soft  tissues  in  the  cochlea  and  semicircular 
canals  are  destroyed,  and  the  petrous  portion  of  the  bone  itself 
dies;  till  the  mastoid  process,  with  its  capacious  osseous  areolae, 
becomes  the  seat  of  an  obstinate  carious  process ;  or  even  till  the 
brain  itself,  or  the  membranes,  are  involved  in  the  unhealthy 
inflammatory  process.  Such  a  combination  of  effects  occasions 
great  and  protracted  sufferings,  and  sometimes  in  the  end  a  fatal 
result  (Bruce,  Anderson).  A  similar  inflammation  may  destroy 
the  tissues  in  the  back  part  of  the  pharynx,  extending  towards 
the  base  of  the  cranium  and  upper  cervical  vertebne. 

A  frequent  form  in  which  the  tertiary  actions  of  the  poison  of 
scarlatina  are  manifested  consists  in  inflammation  of  the  joints, 
and  dropsy;  and  it  is  singular  that  these  diseases  are  more  often 
set  np  after  mild  than  after  the  more  severe  forms  of  this  fever. 
In  such  cases,  about  the  time  of  the  disappearance  of  the  rash, 
the  joints  of  the  wrists  or  fingers,  of  the  knees  or  other  articula- 
tions, become  swollen  and  inflamed,  and  present  all  the  pheno- 
mena of  an  attack  of  acute  rheumatism.  This  affection  keeps  up 
the  fever,  and  prolongs  the  whole  duration  of  the  disease  for 
many  days  beyond  the  usual  period. 

Again,  in  a  given  number  of  cases,  not  exceeding  three  per 
cent  in  general,  but  in  different  seasons,  or  under  different  treat- 
ment, sometimes  amounting  to  twenty  per  cent,  the  tertiary 
action  of  the  poison  produces  dropsy.  This  affection  usually 
occurs  about  the  twenty-second  or  twenty-third  day,  or  about 
the  time  when  the  patient  is  convalescent,  and  more  often  after  a 
mild  than  after  a  severe  disease.  Dropsy  more  commonly  begins 
with  pallor  of  the  countenance,  and  with  oedema  of  the  face; 
then  the  hands  and  feet  swell,  and,  in  a  few  cases,  the  areolar 
tissue  of  the  trunk  and  lower  extremities  becomes  enormously 
distended.  When  the  areolar  tissue  is  thus  slightly  or  more 
generally  distended  with  fluid,  effusion  may  take  place  into  the 
cavities  of  the  head,  chest,  or  abdomen.  When  the  brain  is 
threatened,  the  effusion  is  commonly  preceded  by  the  usual 
hydrocephalic  headache,  by  convulsions,  and  sometimes  by  blind- 
ness. Effusion  into  the  cavity  of  the  chest  or  of  the  abdomen 
causes  the  usual  symptoms  of  hydrothorax  and  of  ascites,  which 
have  been  described.  In  the  former  instance,  however,  the 
watery  fluid  is  sometimes  poured  out  so  rapidly  as  to  destroy  the 
patient  in  a  few  minutes  or  in  a  few  hours. 
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The  first  appearance  of  the  oedema  or  effusion  is  usually  pre* 
led  or  accompanied  by  an  accelerated  poise,  by  thi 
scanty,  commonly  turbid,  and  passed  with  pain:  t! 
however,  is  shortly  increased;  and  if  examined  when  p&aaed 
piously,  it  is  found  to  be  of  low  specific  gravity,  or  from  1*011 
to  1017,  and  to  contain  albumen,  sometimes  blood,  renal  epithe- 
lium, ami  cylinders. 

Diagnosis. — The  only  diseases  with  which  scarlatina  can  be 
confounded  are  the  acute  forms  of  roseola  and  measles. 
Roseola,  though  usually  accompanied  by  fever  and  sore  throat, 
is  distinguished  from  scarlatina  by  the  eruption  being  confined 
generally   to  the  chest     The    <  i   between    measles  and 

scarlatina  will  be  better  understood   after  the  next  di&ea&e 
have  to  notice   has  been   described — namely,  the  hybrid  form 
s< nue times  assumed  by  a  concurrence   of  the   two  d  and 

by  a  careful  study  and  observation  of  the  ranges  of  temperature 
in  each. 

Cause  and  Propagation  of  the  Disease, — The   earliest    sour 
the  poison    is  distinctly  traceable   to   Arabia;    and   the  di<< 
has  now  Spread  over  the  whole  world     It  prevails  at  all  sen 
of  the    year,    is    always    in    existence    somewhere,    and    'i1 
epidemic.     Scarlet  fever  has  been  found  to  spread  mora  ex  ten- 
ly,  and  with  greater  fatality,  among  the  poorer  than  among 
the  wealthier   classes    of  society.      Both  sexes  are  attacked   in 
nearly  equal  proportions.     xVll  ages  are  probably  liabh 
disease;  but  it  is  most  common  to  childhood — the  feebleness  of 
tins,  early  period   of  life  facilitating,  perhaps,  the  reception  of 
the  poison;  and  as  children  grow  older,  the  less  liable  are  they  to 
be  attacked 

In  a  clinical  essay  on  the  History  \  i  Fever,  most  cei 

folly  worked  out  by  Dr.  B,  W.  Richardson,  it  is  shown  that  scarlet 
fever  attacks  most  frequently  in  the  third  and  fourth  year> 
life.     The  chances  of  attack  decline  rapidly  after  the  fifth  year* 
The  seasons  also  seem  to  influence  its  prevalence  and  im 
Tl;e  months   of  October,  November,  and   December,  furnish  in 

land   the  maximum    amount  of  the  disease — the  month- 
April,  May,  and  June,  the  minimum.     This  disease  being  estab- 
lished, the  patient  genera  tea  a  poison  which  may  be  communi- 
cated directly,  or  which  may  contaminate  the  atmosphere.     The 
disease  is  eminently  communicable,  so  that  no  susceptible  person 
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can  remain  in  the  same  room,  and  hardly  in  the  same  house, 
without  contracting  it  The  infecting  distance  is  consequently 
much  greater  than  in  typhus.  Indeed,  it  is  necessary  to  break 
up  every  academic  establishment  in  which  scarlatina  prevails ; 
for  it  is  liardly  possible  to  isolate  children  in  the  same  house  or 
acliool,  however  large,  so  as  to  prevent  the  disease  from  spreading. 
Tlat  scarlatina  is  capable  of  being  directly  communicated  is 
shown  by  the  fact  that  children  have  been  inoculated  with  the 
serum  found  in  the  vesicles  which  sometimes  accompany  the  rash, 
and  have  taken  the  disease ;  but  the  inoculated  disease  not 
having  proved  milder  than  the  natural,  the  practice  has  been 
properly  abandoned.  Another  proof  of  the  directly  communicable 
nature  of  scarlatina  is,  that  it  has  often  been  propagated  by 
fomties,  as  by  the  clothes  and  boxes  of  boys  returning  from 
achooL  Susceptible  persons  also  sleeping  in  a  room  lately  occu- 
pied by  patients  labouring  under  scarlatina,  and  before  the  furni- 
ture has  been  washed  and  the  bedding  and  walls  well  ventilated, 
have  often  taken  the  disease.  The  virus  is  destructible  by  heat 
at  the  boiling  point,  or  it  may  be  disinfected  artificially,  as  by  the 
fames  of  nitrous  acid. 

Dr.  Willan  says,  that  out  of  2,000  cases  that  he  attended,  lie 
witnessed  no  instance  of  a  second  attack  Still,  there  are  some 
exceptions  to  the  statement  that  an  attack  of  scarlatina  gives  an 
immunity  from  a  second  attack.  Dr.  Binns  has  seen  instances  of 
scarlet  fever  occurring  twice  in  the  same  person,  while  Sir  Gilbert 
Blanc  met  with  an  instance  of  its  occurring  thrice  in  a  young 
kdy,  without  the  least  suspicion  of  ambiguity  or  possibility  of 
mistake  in  diagnosis.  Dr.  B.  W.  Richardson  shows  that  it  may 
recur  once  or  even  twice  in  the  same  person.  But  these  events 
are  rare;  and  death  from  a  second  attack  is  unknown  as  a  fact. 

Scarlet  fever  has  often  co-existed  with  the  vaccine  disease, 
and  with  erysipelas,  and  this  poison  is  consequently  capable  of 
co-existing  in  th&  system,  not  only  with  those  that  have  been 
mentioned,  but  probably  with  ail  other  morbid  poisons. 

The  poison  of  scarlatina  is  absorbed  by  the  mucous  mem- 
branes; and  absorption  is  also  evident  from  the  fact  of  inoculation 
having  been  effected  through  the  skin.  Children  have  been  born 
labouring  under  this  disease. 

The  period  of  latency  varies  from  a  few  hours  to  ten  days.  In 
one  case  inoculated   by   Bostan   the    disease  appeared  on  the 
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seventh  day;  and  the  specific  poison  is  probably  capable  of  ccs> 
munieation  from  the  patient  to  others  as  soon  as  the  primary 

r  lias  formed,  and  perhaps  continues  to  he  so  till  the 
throat  has  perfectly  healed,  supposing  that  affection  to 
after  the  eruption  has  died  away. 

Prognoiia.— The  mortality  from  scarlet  fever  varies 
according  to  the  season,  and  also,  perhaps,  according  to  the  I 
of  the  epidemic  la  some  years  the  proportion  of  deaths  it  i 
greater  than  three  per  £»n£;  hut  Sir  Gilbert  Blane  says 
practice  gave  one  in  four.  He  was  consulted  probably  only 
in  the  worst  cases,  for  in  the  same  year  it  appears,  from  the 
reports  of  other  practitioners,  the  deaths  varied  from  one  in  sti 
u  »  about  one  in  thirty, 

TV  rhflpi  no  disease  in  which  the  progress  is  so  capri* 

clous:  for  it  b  found  to  vary  with  the  several  forms,  types, 
complications,  epidemic  constitution!  and  with  the  treatment  in  s 
moat  remarkable  degree.  The  mortality  is  greatest  in  the  period 
of  infancy  and  childhood — from  one  to  five  years.  In  relation  U> 
mortality,  it  so  ud  in  this  country  as  to  severity,  typhtu 

itttdi&g  first  (Richardson).     It  is  twice  as  fatal  in  towns 
as  in  the  country,     "There  is  one  condition  in  which  the  di 
is   almost    I  ly    fatal ;    that   is   the    puerperal    state. 

precaution  ought,  then,  to  be  neglected,  no  precaution  ought  to 
tli ought  excessive,  which   tends  to   prevent   a   woman   from 
bi  poison   of  scarlatina  while  pregnant  or  recently 
delivered"  (Da  Andrew  Anderson).     Fever  during  the  preg- 
na:  -only  ends  in  abortion  and  death.     If  the  woman 

be  recently  delivered,  the  disease  will  be  of  the  most  malignant 
type,  and  almost  always  fatal 

Treatment— Srarlot    fever    being    evidently    accompanied    by 
many  highly  inflammatory  symptoms,  the    practice    "f  ble* 
was  adopted    on    the    first   breaking  out   of  the   disease,  in  all 
M,  an«l,  according   to    Willan  the  mod   disartmu* 

WW  Hi       I  In     It*  of  treatment  was  adopted  by  Morton;  and 

ing  800  dbaths  from  scarlatina  in  a  week  It 
prevailed  down  to  the  time  of  Huxham,  who  abandoned  it,  and 
introduced  a  treatment  by  bark.  In  this  manner 
opposite  system  of  treatment  has  been  gradually  introduced,  and 
the  records  of  medicine  enable  us  to  state  the  results  of  these 
■site  modes:— Of  cases  treated  at  the  Foundling  Hospital 
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bleeding  in  1786,  and  of  cases  treated  at  the  London  Fever 
Hospital  in  1829,  in  the  same  manner,  it  seems  proved  that  one 
in  six  died  after  bleeding,  while  only  one  in  twenty-two  died 
after  a  milder,  if  not  a  directly  opposite,  mode  of  treatment;  and 
the  conclusion  which  inevitably  follows  is,  that  the  chances  of 
recovery  are  diminished  by  the  practice  of  bleeding,  nearly  in  the 
ratio  of  four  to  one  as  compared  with  the  chances  of  recovery 
•apposing  the  patient  not  to  have  been  bled. 

It  remains  now  to  give  some  general  directions  for  the  treatment, 
and  to  point  out  the  circumstances  in  which  bleeding,  purgatives, 
wine,  and  tonics  may  be  most  advantageously  employed. 

It  should  be  laid  down  as  a  maxim  that  in  scarlatina,  medical 
advice  ought  always  to  be  had  recourse  to;  for  the  worst  cases  we 
meet  with  (as  those  in  which  mortification  of  the  nose,  cheek,  or 
limbs  sometimes  takes  place)  are  those  in  which  the  disease  has, 
from  its  apparently  mild  character,  been  left  to  itself. 

In  the  mildest  form  of  the  disease  it  is  sufficient  to  confine  the 
patient  to  the  house;  to  enjoin  strictly  a  milk  diet;  to  regulate 
the  bowels;  and,  above  all  things,  to  avoid  the  nimia  diligentia 
medicorurru  If  anything  more  be  done,  a  small  quantity  of  wine 
and  water,  proportioned  to  the  age  of  the  patient,  may  be  given. 

A  gentle  emetic  at  the  outset  is  believed  to  have  a  happy  effect 
in  modifying  the  future  course  of  the  disease.  Ipecacuanha,  with 
or  without  tartar  emetic,  is  the  best  form  for  administration ;  and 
balf  an  ounce  of  castor  oil  ought  to  be  given  after  the  action  of 
the  emetic  has  ceased. 

Looking  to  the  morbid  condition  of  the  blood,  and  to  the 
tendency  which  exists  to  the  deposition  of  fibrine  in  the  right 
cavities  of  the  heart,  small  doses  of  carbonate  of  ammonia  (three 
to  seven  grains)  administered  every  hour,  or  every  three  hours,  as 
won  as  the  symptoms  are  decided,  have  been  recommended  (Peart, 
Witt,  Richardson).  Or,  the  liquor  ammonice  acetatis  may  be 
used  with  an  excess  of  ammonia,  to  the  amount  of  from  three  to 
five  drops  of  liquor  ammonite  added  to  two  fluid  drachms  of  the 
former  in  a  liberal  quantity  of  distilled  water  (Richardson).  It 
is  important  to  administer  these  medicines  in  small  and  frequently 
repeated  doses ;  and,  if  possible,  to  let  the  remedy  be  taken  as  a 
drink. 

The  treatment  of  the  milder  forms  of  the  fever,  when  the 
tonsils  are  considerably  enlarged,  is  first    to    tranquillize   the 
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stomach  and  alhiy  its  perverted  action  when  vomiting  exists, 
either  by  small  doses  of  the  sulphate  of  magnesia,  or  by  tbr 
effervescing  draught, — medicines  which,  according  to  the  state  of 
the  bowels,  may  be  given  every  four  oi  ^ijl  hours, 

gum   resin   of  guaiactvm  is   of  great   service  in   subduing 
eynanchz  tonsillaris,  and  may  be  prescribed  in   the   f 
formula : — 

R.  Magnes,  Sulph.,  7/vL  ;  solve  in  Aqua,  JvLii:  adde  Ptilv,  Gr. 
Pulv.  g.  Tragacrtntk  oo,,  $ij  ;  miace  bens.     One-aixth  part  of  this  mixture 
may  be  given  every  four  hours,  till  the  bowels  are  freely  moved. 

As  soon  as  this  object  is  effects  J,  and  it  is  ascertained  that  I 
tonsils  are  still  greatly  enlarged  and  swollen,  the  practi 
posing  the  patient  to  be  <*»  adult)  is  to  relieve  them 
application  of   six  to  twelve   leeches   to  the   throat;    and 
bleeding  may  be  further   encouraged   by  the   ftppli  4  a 

poultice.     The  trifling  loss  of  blood  thus  sustained  doe  jour 

the  general  strength  of  the  patient,  if  it  is  done  sufficient; 
while  it  greatly  reduces  the  swelling  of  the  tonsils,  and   may 
prevent  them  becoming  permanently  enlarged     Another  ath 
tage  is  gained   by  the  application   of  leeches  to  the    t 
namely,   that   they   relieve    the   afleetion    of  the   head;    for 
constantly  observe  that,  in  diseases  depending 
the  head  symptoms  are  relieved  by  relieving  the  part  specifically 
acted  upon 

The  tonsils  having  been  thus  relieved,  the  fever  ought  to  be 
permitted  to  rim  its  coarse  uninfluenced  by  medicine,  the  patient 
being  only  refreshed  by  the  occasional  administration  of  th< 
draught,  80  grateful  to  his  parched  mouth  and  feverish  stitte.  If 
stimulation  be  adopted  in  these  cases,  we  are  apt  to  bring  back 
the  tumefaction  of  the  tonsils;  while,  on  the  contrary,  if  we  take 
•  ■    hlu<n],  we  hazard    producing   the    more   aeriou  nts 

incident  to  scarlatina*  The  medicines,  therefore,  that  have  been 
mentioned  abonld  be  persevered  in  till  the  disappear 

Lption,  and  till  the  healthy  granulations  of  the  throat. 
decline  of  the  fever,  give  certain  evidence  of  a  state  of  conva)- 

uee.     At  this   point  some  mild  tonic  medicine  is  de>ir 
ami  prepares  the  patient  once  more  for  the  fullest  enjoyment  of 
health.     This  is  the  most  successful  mode  of  treating  cases  of 
scarlatina   in   its   milder  forms,     With   children,  however,  it   i* 
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better  to  trust  to  the  soothing  effects  of  warm  poultices  round  the 
throat,  than  weaken  the  child  by  loss  of  blood. 

Hie  severe  forms  are  characterized  by  the  less  swollen  state  of 
the  tonsils,  and  by  their  being  more  livid  and  gorged  with  blood; 
by  the  ulcers  being  deeper  and  more  spreading;  and  by  the 
slough  being  fouler  than  in  the  milder  varieties.  As  there  is  a 
greater  tendency  of  parts  to  run  into  mortification,  the  necessity 
of  adopting  a  more  stimulating  plan  of  treatment,  and  one  more 
calculated  to  support  the  powers  of  the  constitution,  is  manifest, 
and  experience  has  shown  this  view  of  the  case  to  be  correct. 
The  administration  of  wine,  and  of  the  "extractum  carnis 
Liebigii"  should  therefore  be  the  basis  of  the  treatment  of  such 
cues.  The  quantity  of  wine  for  an  adult  may  be  from  four  to  six 
ounces  in  twenty-four  hours,  and  for  a  child  about  half  that 
quantity.  The  wine  may  be  either  port  or  sherry,  and  should  be 
drunk  in  small  quantities,  mixed  with  two -thirds  water;  or  it 
may  be  given  with  sago,  arrow-root,  jellies,  or  other  slops.  The 
earlier  the  wine  is  given  in  the  disease  the  better,  and  when 
delirium  does  or  does  not  exist ;  regardless,  also,  as  to  whether 
the  tongue  is  moist  and  white,  or  brown  and  dry ;  and  it  should 
be  continued  till  the  patient  is  decidedly  convalescent  Liebig  s 
extract  of  flesh  should  be  given  like  beef-tea,  as  a  drink.  While 
pursuing  this  plan,  it  is  necessary  that  the  patient's  bowels  should 
be  attended  to.  The  treatment  by  wine  is  often  extremely 
successful ;  and,  as  it  is  in  general  pleasant  to  the  patient, 
whether  a  child  or  an  adult,  it  is  seldom  refused.  In  cases  more 
severe  brandy  may  be  required,  or  carbonate  of  ammonia  in  liquor 
cinchonae,  chlorinated  soda,  or  creosote. 

It  may  be  proper,  before  adopting  any  special  continuous  mode 
of  treatment,  to  follow  the  emetic  first  given  by  a  dose  of  calomel, 
as  a  purgative,  and  this  especially  with  children,  to  be  followed  in 
aix  or  seven  hours  by  castor  oil  or  magnesia ;  and  the  bowels  are 
ever  afterwards  to  be  kept  open  by  remedies  suited  to  the  state 
of  the  patient  and  the  nature  of  the  disease.  The  following  are 
the  principal  indications  which  must  guide  the  treatment: — If 
there  is  much  excitement  of  the  system,  depleting  cathai-tics  are 
to  be  given;  if  nausea  and  vomiting  prevail,  a  seidlitz  powder  is 
of  service.  If  the  discharges  from  the  rectum  are  acrid  and  acid, 
with  acidity  of  the  stomach,  magnesia  is  preferable ;  if  there  is 
abdominal  pain,  castor  oil  with  opium  (Wood). 
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Bleeding  is  not  successful  in  combating  affection*  of  the  larynx, 
on  the  contrary,  the  most  beneficial  mode  of  treatment  appears 
to  be  that  of  moderately  supporting  the  powers  of  the  patient  by 
wine  and  mild  tonics. 

Again,  when  the  synovia]  membranes  interne,  and    t 
become  enlarged  and  swollen,  all  stimuli  should  be  withdri 
and  a  moderate  action  of  (the  bowels  should  be  kept  up  by  tnftftH 
of  the  sulphate  of  magnesia,  with  camphor  mixta  irate 

of  ammonia;  and   if  pain  be   severe,  some  sedativ  i    be 

added,  as  the  tincture  of  hyoscyamua  in  a  dose  of  fifteen  minima 

The  more  formidable  affection  in  scarlatina  is  di  nd  from 

the  great  tendency  to  effusion  into  the  head  and  chest,  an  a 
treatment  is  necessary.    We  should  have  imagined  that  in  dropsy, 
a  symptom  in  most  cases  of  great  debility,  and  following  a  disease 
whose  characteristic  is  great  depression,  bleeding  would  have  been 
dangerous  and  improper;  but  experience  has  shown  that  1*1  reding 
by  leeches  over  the  region  of  the  kidneys  is  often  of  e 
especially  if  oedema  appears  in  the  face,  and  is  accompanied  by 
headache,  some  blood  should  be  taken— from  two  to  four  ounces 
in  the  child,  and  from  four  to  eight  ounces  in  the  adult     The 
good  results  of  cupping  are  also  very  remarkable ;  and  even  of 
continuously  hot  poultices  over  the  lumbar  regions,  when  it  fa 
thought  advisable  to  take  blood.     By  these  means  renal  conges- 
tion is  relieved,  and  the  urine  becomes  more  copious  and  leas 
albuminous. 

Diaphoretic  doses  of  antimony,  and  moderate  but  not  sevens 
purging,  may  be  had  recourse  to*    The  compound  powder  of  jn 
or  the  bi tartrate  of  potash  alone  in  drachm  doses  three  tiim 
are  among  the  most  useful ;  or  it  may  be  given  as  an  electuary,  in 
which  the  cream  of  tartar  is  mixed  with  nearly  an  equal  q 
ft  twacle,  tw  mtinnalade,  and  flavoured,  if  nocessai 
i  few  drops  of  peppermint    oil;    digitalis   also  is  much 
mended,  but  it  does  not  appear  to  possess  any  virtue. 

Dr.  Andrew  Anderson  recommends  the  use  of  mercury  in  the 
form  of  blue  pill,  given  twice  or  thrice  daily,  with  squill  a 
digitalis,  till  the  urine  resumes  its  natural  appearance,  lite 
patient  must  at  the  same  time  be  well  t\d\  and  preparations  of 
iron  may  be  given  with  advantage.  The  muriated  f 
seems  to  have  the  best  reputation;  and  the  iodide  ofpottumum 
in  email  doses  is  also  useful     With  this  latter  remedy  the  *#' 
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of  the  iodide  of  iron  may  be  combined,  if  it  is  desirable  to  con- 
tinue the  chalybeate;  or  syrup  of  the  phosphate  of  iron  in  drachm 


Blisters,  as  a  means  of  relieving  the  throat,  are  unnecessary, 
and  are  better  omitted. 

Gargles  are  unnecessary  for  children,  for  they  cannot  gargle  ; 
but  they  are  of  the  greatest  service,  especially  the  deodorizing 
gargles  or  washes,  when  the  patient  can  be  taught  to  use  them. 
A  weak  solution  of  chloride  of  lime,  or  of  chlorine  water,  or  of 
Condy's  fluid,  or  of  the  permanganate  of  potash,  is  well  adapted 
to  such  a  purpose.  But  the  following  is  recommended  as  the 
most  effectual  gargle: — 

Solution  of  peroxide  of  hydrogen  (containing  ten  volumes  of  oxygen), 
nx  ounces;  tincture  of  myrrh,  an  ounce;  rose  water,  five  ounces 
(Richardson). 

This  gargle  may  be  used  at  pleasure:  it  is  refreshing  to  the 
patient,  and  removes  the  offensive  secretions  readily.  In  the  case 
of  young  children,  who  are  unable  to  use  a  gargle,  the  throat  may 
be  washed  out,  by  holding  the  little  patient  with  the  face  down- 
wards, and  by  pumping  the  solution  over  the  surface  of  the  fauces 
through  a  bit  of  gum  catheter  from  a  double-acting  india  rubber 
bag  (Richardson,  Clinical  Essays,  p.  110).  As  an  invariable 
routine  practice,  Dr.  W.  T.  Gairdner  strongly  recommends  that 
"the  patient  inhale  the  steam  of  hot  water  from  the  beginning  to 
the  end  of  the  fever;  as  long  at  least  as  the  throat  is  sore" *  In 
alight  affections  it  is  sufficient  to  employ  infusion  of  lintseed  in 
water,  acidulated  with  nitro-muriatic  acid,  weak  solutions  of 
alum,  nitre,  or  common  salt.  When  membranous  diphtheritic 
patches  are  observed  on  the  fauces,  and  the  colour  of  the  mucous 
membrane  is  of  a  dark  red,  capsicum  infusion,  or  powdered  red 
pepper,  is  an  excellent  application  (Wood);  and  in  children 
who  cannot  gargle,  it  may  be  applied  with  a  hair  pencil.  Solu- 
tion of  zinc  or  nitrate  of  silver  are  also  of  service. 

These  details  are  given  because  the  physician  must  decide,  upon 

•  Inhaler*  for  the  purpose  may  be  had  of  Mr.  Young,  surgical  instrument  maker, 
SB  North  Bridge,  Edinburgh ;  Mr.  W.  B.  Hilliard,  of  Glasgow ;  and  of  Mr. 
Matthews,  9  Portugal  Street,  Lincoln's  Inn  Fields,  London;  and  most  other 
■sjxvical  instrument  makers. 


rjjk  m^ntrt  of  tL-e  ir/Iivirioal  cue,  tift  soscr?  jT  zhn  ouatot  he 
»ili  adoc>c  hr,'.  it  zna*t  te  r«Bi=2£Wbi  ^az  «■*»  cc  rata 
fever,  if  ler.  to  th-n^Ive*.  whL  r«  »z»l  ^ar»=ril  r^r-ing.  will 
irenersJIy  get  we1.!  Tut  m*re  i^irrjszj  «:c  tZjz  jtrr-zz  i?  r>:  grand 
for  active  iriVrrfer^c  ,*  by  way  of  tre*scr»=c.i.  r  z£j£  £clse  is  foil 
and  of  good  strength.  Much  is  to  be  trcicai  to  tie-  K>:rmes  of 
the  fever.  remeCiT'^ririg  that  there  s*  r*:>  disease  zz.  which  the 
patient  Ls  more  apt  to  "oe  delirioo*,  with  kss  ian^r.  than  in 
drarlatina,  IV.  T.  Gardner.  CV^I.-jI  Mallei **.  1  c 

Dietetic  and  Preventive  Treatment, — Tb=  di*:  *:f  iL*  patient 
should  be  .slops,  light  nutritious  bn>ths.  ar>I  j-rlli-e^  Fumigation 
will  not,  it  should  te  remembered,  destroy  tLe  miasatata  in  the 
->ick-room ;  and,  consequently,  the  doctrines  of  ckaciiness,  of 
ventilation,  and  of  separation,  are  as  imperative  in  this  disease 
aa  in  ^mall-pox.  We  cannot  disinfect  the  walls  of  the  chamber, 
nor  the  clothes  of  the  patient,  except  by  washing  them,  or 
exposing  them  to  a  dry  heat  exceeding  the  boiling  tempera- 
ture. In  general,  then,  the  chamber  where  the  *ick  patient  has 
lain  should  be  whitewashed  and  well  scoured  after  the  disease 
has  subsided,  before  any  person  susceptible  of  the  poison  lie 
allowed  to  sleep  in  it.  It  is  important  to  guard  against  cold 
during  convalescence.  Children  are  not  safe  till  the  desquama- 
tion of  the  skin  shall  have  teen  thoroughly  accomplished — till  all 
the  old  cuticle  has  teen  removed,  and  till  the  skin  has  resumed 
its  natural  softness.  Therefore  keep  the  patient  in  bed  till 
convalescence  is  tjerfectly  established ;  and  subsequently  insist  on 
his  being  confined  to  his  room,  or  in  a  room  whose  temperature 
is  not  below  60'  Fahr.,  till  desquamation  is  complete.  If  the 
whole  surface  of  the  body  is  well  rubbed  over  once  or  twice 
a  day  with  common  olive  oil,  or  a  solution  of  glycerine  in  water 
(one  part  glycerine  to  three  parts  water),  the  irritation  of  the  skin 
will  be  soothed,  and  the  process  of  desquamation  facilitated;  and, 
as  soon  as  the  child  has  strength  to  bear  it,  he  ought  to  have  a 
warm  bath  every  second  night,  in  which  he  may  be  well  rubbed 
over  with  oatmeal  and  bran. 

The  ears  of  patients  suffering  from  scarlatina  ought  to  be 
carefully  watched;  and  any  complaint  of  pain  ought  at  once  to 
suggest  an  examination  of  the  ears.  A  leech  or  two  and  warm 
poultices,  followed  by  blisters  if  necessary,  may  subdue  the  legions 
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of  the  ears  which  are  apt  to  supervene.  No  stimulating  applica- 
tions should  be  used,  beyond  the  frequent  syringing  with  warm 
water. 

Different  prophylactic  medicines  have  been  recommended; 
amongst  which  belladonna  has  had  the  greatest  number  of 
advocates,  but  its  value  has  diminished  greatly,  as  the  weight 
of  testimony  is  against  its  possessing  any  prophylactic  virtues 
(Wood). 

HYBRID  OF  MEASLES  AND  SCARLET  FEVER— Bubeola  or  Mtheln. 


l — A  specific  eruptive  disease,  preceded  by,  and  accom- 
panied with  fever,  watery  discharges  from  tlte  eyes  and  nose, 
meeting,  and  sore  throat  The  eruption  appears  on  tlie  third  or 
fourth  day,  and  consists  of  crimson  stigmata,  rapidly  running 
together  into  patches  of  an  irregular  shape,  with  obtuse  angles, 
mnd  of  sizes  varying  from  a  threepenny  to  a  crown  piece,  accord- 
ing to  the  severity  of  the  case.  The  eruption  continues  from  six 
to  ten  days,  and  Urmiivates  in  desquamation  by  furfuraceous 


-Those  diseases  now  fully  considered  in  the  previous 
pages — namely,  small-pox,  measles,  and  scarlet  fever — have  been 
termed  exanthematous  diseases  by  some  nosologists,  in  conse- 
quence of  their  principal  phenomena  being  a  very  marked 
eruption. 

The  Arabians  first  described  them,  and  considered  them  as 
varieties  of  one  and  the  same  disorder.  Many  essential  dif- 
ferences, however,  were  soon  observed  to  distinguish  small-pox ; 
but  the  points  of  resemblance  between  measles  and  scarlet  fever 
wove  so  many  that  it  was  not  until  fatal  accidents  had  occurred, 
from  the  great  error  of  confounding  them,  that  their  differential 
characters  were  remarked,  and  their  separate  identity  established. 
Now  it  is  a  generally  received  doctrine  that  measles  and 
scarlatina,  in  their  essence  and  in  their  symptoms,  present  two 
well-defined  states  of  disease.  This  is,  indeed,  one  of  the  most 
indisputable  facts  in  Pathology.  By  Schonlein,  measles  has 
classified  as  a  peculiar  exanthematic  form  of  catarrh;  and 

rlatina  is  placed  amongst  the  group  of  erysipelatous  diseases; 
while,  according  to  the  experience  of  Dr.  Kiittner,  of  Dresden, 
there  are  "  Androgynous  "  cases  calculated  to  embarrass  the  most 
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iced    *  diagnostikerv '      Measles    and  scarlet    fever  m 
>ia]}y  cnifniiQcIed  under  the  common  name  of  fm  and 

even  us  late  as  the  middle  of  the  eighteenth  century,  writers  of 
the  highest  repute  supported  the  identity  of  metske  and  scarlet 
fever  (the  m&r&itU  eonjluentes  of  Sir  Willi;  on). 

All  authors  before  Sauvages  (1768)  had  used  the  term  mm'bUli 
(the  term  now  in  use)  to  designate  measles;  hut  he  adopted  a 
new  name,  and  called  measles  by  the  designation  of  "  rubeola  " — 
an  innovation  which  has  caused  much  confusion,  having  been 
adopted  hy  some  (such  as  by  Willan  and  Bateman)  and  rejected 
by  other-.  Bildabrand,  fulluwing  the  old  nomenclature,  culls 
measles  morbiUi^  atid  scarlet    fever  I   terms  the 

disease  now  about  to  be  considered  I  as  has  been  done  by 

Dr.  Copland.  The  German  authors  call  it  rothelu,  and  by  this 
name  it  was  first  described  by  a  most  distinguished  and  learned 

teh  physician.  Dr.  Robert  Paterson,  of  Leith,  in  1840.     11 
the  only  physician  to  tbis  country  who  has  given  an  original 
ription  of  the  disease  in  the  English  language,  his  description 
of  the  disease  being  drawn  from  many  cases  of  it  which  occurred 
in  his  practice. 

A  difference  of  opinion  prevailed  amongst  authors  as  to 
whether  or  not  this  disease  is  of  a  distinct  and  specific  form. 
Those  who  have  most  recently  described  it  (Hildebrand,  Pater- 
and  Copland)  oonsidgr  it  to  be  a  disease  possessing  char- 
acters common  to  both  measles  and  scarlet  fever,  as  well  as 
characters  peculiarly  its  own.  In  truth,  it  seems  to  be  a  hybrid 
disease,  drveloped   from   combined   poisons    of  the  two  fevers, 

slcs  and  scarlet    fever.     Di\  Ktittner,  of  Dresden,  star 
he  b  occasionally  in  the  same  individual  portions  of  the 

-kin  presenting  the  scarlatina  eruption /while  in  other  parts  the 
eruption  of  measles  was  to  be  seen.  He  thus  recognised  n-a  only 
example*  of  transition,  but  he  recognized  cases  which  may  be 
termed  hybridous  (IhthUm  BToqp,  ffoawtta,  15th  Dec*,  1858;  and 
Rankings  Ah&frmat)  vol,  xxix .,  p.  i 

Symptoms, — The  febrile  Bilge  of  the  disease  varies  like  all  the 
diseases  already  noticed,  not  only  in  the  severity  of  the  symp- 
toms, but  also  in  the  length  of  the  attack  when  compared  with 
scarlet  fever     It  usually  commences  with  rigors,  not  but 

continuous.  More  or  less  cough  soon  makes  its  appearance- — of 
the  eame  clanging  nature  which  is  observed  in  the  febrile  stage  of 
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true  measles — and  is  very  shortly  accompanied  with  itchiness, 
redness,  and  weakness  of  the  eyes,  lachrymation,  frequent 
sneering,  and  watery  discharge  from  the  nose.  In  persons  more 
advanced  in  life,  severe  frontal  headache  is  complained  of, 
together  with  rheumatic  pains,  more  especially  in  the  muscles  of 
the  back  and  chest,  nausea,  and  sometimes  vomiting,  together 
with  constant  drowsiness.  The  skin  is  hot  and  dry,  with  the 
poise  above  the  natural  standard. 

A  greater  or  less  number  of  these  symptoms  is  always  noticed; 
but,  in  addition,  sore  throat,  is  a  most  constant  one.  This,  in  some 
cases,  is  extremely  slight,  amounting  only  to  a  roughness  of  speech 
and  trifling  difficulty  in  swallowiug,  but  in  others  it  goes  on  to 
severe  inflammation  of  the  tonsils,  velum  pendulum  palati,  and 
surrounding  parts.  This  last  inflammatory  affection  is,  however, 
more  severe  during  the  eruptive  stage.  The  sore  throat  is  one  of 
the  most  characteristic  features  of  the  disease,  occurring  in  the 
•lightest  and  most  gentle  cases  (Robert  Paterson). 

Hie  odour  given  forth  by  patients  under  this  disease  is  described 
by  Dr.  Heim,of  Berlin,  as  similar  to,  but  stronger  than  that  which 
scarlatina  patients  emit,  and  has  been  likened  to  the  smell  of  a  place 
where  fish  is  kept — in  short,  fishy. 

When  the  febrile  state  now  described  has  continued  for  three  or 
four  days,  the  appearance  of  an  eruption  is  sudden  and  general. 
It  breaks  out  all  at  once  over  the  whole  body,  and  consists  of 
bright  and  thickly  set  stigmata  which  appear  on  the  trunk,  but 
are  more  sparingly  dispersed  over  the  face  and  extremities.  It 
assumes  different  aspects  and  degrees  of  confluence,  according  to 
the  severity  of  the  case.  Its  first  appearance  resembles  measles, 
bat  the  stigmata  rapidly  run  together,  and  soon  assume  an  irregular 
shape,  with  obtuse  blunt  angles.  These  irregular  patches  are  of  an 
intense  red  colour  towards  the  centre,  being  gradually  shaded  off 
towards  the  margins,  which  approach  in  colour  that  of  the  sur- 
rounding skin.  The  size  of  the  patches  in  ordinary  cases  seldom 
exceeds  a  sixpenny  piece ;  but  in  the  severe  forms  of  the  disease 
they  run  still  further  together,  and  are  to  be  seen  of  the  size 
of  a  crown  piece.  In  such  cases,  which  are  usually  of  a  malig- 
nant nature,  the  whole  body  may  be  covered  over  with  patches, 
varying  from  the  size  of  a  sixpenny  piece  to  a  crown  piece,  thickly 
set  together,  and  of  an  intensely  dark  colour  towards  their  centres. 
The  eruptive  patches  are  felt  to  be  distinctly  elevated  above  the 
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akin — some  more  than  others,  and  always  greatest  in  the  centre  of 

patch. 

During  the  continuance  of  the  eruption,  the  general  symptoms 
already  described  are  usually  Aggravated*  and  not  unfrequently 
new  symptoms  are  superadded.  The  sore  throat  becomes  much 
worse,  The  hoarseness  becomes  so  great  as  frequently  to  erase 
Ire  loss  of  voice,  and  generally  more  or  tass  external  tume- 
faction of  the  throat  takes  place.  In  revere  oases  this  is  great, 
and  is  accompanied  with  much  redness  and  swelling  of  the  throat 
internally.  There  is  a  total  inability  to  swallow  even  the 
slightest  portion  of  fluid,  which  generally  regurgitates  by  the 
nose.  A  large  secretion  of  mucus  of  a  vitiated  nature  takes  pli 
the  cough  is  constant,  and  is  rendered  doubly  severe  by  the  state 
of  the  throat  The  pulse  is  very  frequent;  the  skin  hot  and  dry ; 
uid  then  is  great  restlessness,  expressed  by  children  tossing  the 
head  frequently  from  side  to  side,  accompanied  with  frequent 
cting;  and  they  are  sometimes  seised  with  convulsions.  It 
is  in  this  stage,  in  the  worst  forms  of  the  disease,  that  death 
generally  occurs,  and  that  by  eoma>  It  may,  however,  take  place 
either  by  suffocation  from  the  large  quantity  of  vitiated  mucus, 
or  by  convulsions  and  subsequent  coma,  Vomiting  is  an 
occasional  symptom  during  this  stage,  and,  like  convulsions,  is 
sometimes  seen  in  mild  cases  of  the  disease  in  children. 

The  eruption  in  mild  cases,  in  general,  continues  distinct  fia 

Q  four  to  five  days,  during  which  time  the  other  symptoms  are 

og  on  favourably,  becoming  gradually  milder  as  the  period 

of  the  decline  of  the  eruption  draws  near.     In  severe  cases,  L 

ever,  the  rash  keeps  its  bright  colour  and  distinct  form  for  a  much 

longer  period — ft  g,,  six,  eight,  or  ten  days. 

The  termination  of  the  eruptive  stage  is,  in*  some  insta 
marked  by  what  is  termed  a  distinct  crisis, — .such  as  the  occur- 
rence of  copious  sweating,  deposits  from  the  urine,  diarrhoea,  and 
epistaxis.     Most  commonly,  however,  there  is  no  such  crisis,  but 
I  ruption  gradually  fades,  and  tlie  disease  subsides. 

As    this   happens,    the    desquamation    by    furfuraceous    scales 
gradually  ensues.     This  event  is  indicated  by  the  appear 
scales  towards   the   centre  of   the   patches  of  eruption,  to  the 
margins  of  which  they  gradually  extend,  and  soon  spread  over 
the  whole  body,     The  scales  are  small,  and   not  unlike   th 
of  measles,     On  the  hands  and  feet  the  scales  are  larger,  but 
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never  reach  the  size  of  those  of  scarlet  fever    (Robert  Pater- 

80N> 

LettaB*  Seen  in  Fatal  Cases. — The  accounts  of  these  are  few  in 
number.  They  vary  according  to  the  period  of  the  disease  at 
which  death  occurs.  Death  most  frequently  happens  during  the 
eruptive  stage,  from  coma,  or  from  the  affection  of  the  throat 
and  lungs.  No  morbid  appearances  of  a  uniform  nature  can  be 
observed  connected  with  the  mode  of  death  by  coma ;  but  when 
death  happens  from  pulmonary  oppression,  the  lungs  are  found 
mnch  congested,  the  mucous  membrane  of  the  bronchia  injected, 
with  a  copious  mucous  secretion.  The  throat  presents  very 
similar  appearances  to  those  which  are  seen  in  scarlatina, — great 
tumefaction,  and  dark  coloration  of  the  membrane  lining  the 
throat,  dark  aphthous  spots,  and  large  quantities  of  vitiated 
viscid  mucus. 

Ptagmrrif — The  accompanying  febrile  symptoms  at  once  dis- 
tinguish the  disease  from  roseola,  as  also  do  the  peculiar  char- 
acters of  the  eruption.  The  only  other  affections  with  which  it 
may  be  confounded  are  measles  and  scarlet  fever.  The  following 
table  points  out  the  diagnostic  marks  more  clearly  by  contrast 
than  can  otherwise  be  done,  and  shows  that  rubeola,  rotheln,  or 
the  mixed  disease,  has  every  right  to  be  considered  as  a  distinct 
affection : — 

TABLE  SHOWING  THE  MOST  PROMINENT  DISTINGUISHING  CHARACTERS 
OF  SCARLET  FEVER,  RUBEOLA,  AND  MEASLES   (Paterson). 

Scarlet  Fever.  Rubeola  or  Rotheln.  Measles. 

Symptom*  of  First  Stage,  or  Premonitory  Fever. 
Rigors;   nausea;   some-        Shivering*; nausea; rare-        Rigors;     nausea,     and 

times vomiting, thirst, and    ly  vomiting;  itching;  red-  sometimes  vomiting;  fre- 

hmt  of  akin ;   with  sore    ness  and  pain  of  the  eyes,  quent     starting      daring 

tfcvoei,  hoarseness,  and  de-    with    increased    flow    of  sleep ;    itching ;    redness ; 

Hrinm,    in    the    anginose    tears;  sneezing,  and  watery  pain  of  eyes ;  watery  dis- 

variety  of  scarlatina.  discharge  from  nose ;  cough,  charge  from  eyes  and  nose ; 

sore  throat,   and    hoarse-  sneezing ;  harsh  cough. 


Duration  of  Premonitory  Fever. 
Premonitory  fever  is  of       The  eruption  generally       Eruption  makes  its  ap- 
■hort  duration ;  the  erup-    breaks  out  on  the  third    pearance  towards  the  close 
tun  most  generally  mak-    or  fourth  day,  so  that  the    of  the  third,  or  beginning 
i*g  ite  appearance  on  the    premonitory  fever  is  pro-    of  the  fourth  day. 
I  day.        .  longed  over  that  time. 
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4r«inurr  Pew*.  RirnoL*.  am 

J  ppftrvjws.  if  Bmnthrmaunu  Zrtniiom. 

{%  iW,  t^ywpi  a  iiwh-        The    nan.    airaean    jl  TUm  Tarn  omb  3 

i>*m*«UU  n*H  1^4  mp  point*,     aunnt*  dosn.  ind  npuily  mxa  nei  71111m.  Has 

K*w</  4*  rti*4t  tf  \  pale  md    iMnnwi  she  appaaraaiee  if  '-titan .  arrant  of -iasm. 

<wlon#    «oon   v/fiim*^  *    iirea^ilar^haped    gatBhen.  .gnuaaea.  nuldmn  am 

Atwpit  tin*,  end  tft  i«ft  jp*      with  ttanee  ai^ia*.  7aryimr  ananas*,    asngniar  - 

»**  Ah*  jnWfted  ervrfcon  o#    maue  finm  chat  <if  iflini-  11  ■  ■—■■■■ri 

4tr»A  *  itaWbrm  r*A  appear-    peaay  to  amen  larger  dun.  psteim. 
***a                                       4  «wwa  picrA      The  ni 
ruth  im  jpr*faall7*a«fafi<itf 
with  the  1 


Ib/vykt+j*  or  BUvttin*  tfih*  J.j*cte£  ifem 


ttmjhb***  \h  Mm»  shift  af 
ft*!*/)  *iMi  wvmUUm.     It 
Is  )*  jj*m»#*I  want  erklefct 
ttU  Ml*  hihm*l  MU\  htUmtti 
U*4,  fcftd   ftfc*lff*   U*  ftfffcSUt 

tit  Mi*  Milnr^Ml  |i«|rlll«i  of    the  eentre  of  the  paten. 
Mi*  «Mi« 

/W  o//A'  /Wy  Pint  AfntaL 

I  In.  i.Mli<f«»«Mii«Mi  Is  Mist        The  efnWescenc*  Brat  ap-        TneeAii 
|if.i'.i.|«illil*.    f«n    Mi*   few,     p«ers  on  the  trunk  of  the    pears  oath* 
««.'•!»,  ««•!  i.Mt.«l,  tfiadtially     body,  the  whole  of  which    aneoa^tawraeeeftne 


la  thiedietaee,  saomaape-        THe 

eiaily  re  the  seventr  fiirme  paogne*    <rf    no 

of  rt,  the  petehea  of  erap-  anuuaex  is  «xuss - 

toon  aredartiartly  andean-  in  rmeai 

eideraMy     elevated,    aid  worat  ours 

more    eepeeiaHy    towards  tamlyn^asaJ.sfiiTOania* 
arnk. 


!<k-«.jiiu  '!'«*<«  wm<U,  mm  I  it  at  cm*  otx-upiea.  It  is 
<'.'  (MiIhh  'Iiltiie4.fl  hh.i  Mm  alwsyn  mora  sparingly  seen 
^K'.ii.  K'4'|^  im    Mm    tsxtremitiea,    hot 

smiiiis  to  break  out  there 
at  Mm  (Minis  time  a*  it  doee 
on  Mm  trunk. 


end  spreads  slewty  and 
sin  u  « inly  over  the  ne ek, 
chest,  trunk,  end  <  mtaai- 
ties. 


humUoH  ufthr  Erupt'um. 

\U>     i.iii|iii><ii    i*.iu»titi4        In  Mil*  rotltulu  the  dura-        In  this  disease  it 

|<c  x'.iil  tlii*.i.  iUvv.  litems  iinu  «if  tUt»  eruption  seems    oat  three  days. 

l>.  'h^(|<|i>.n  'in  Mi*.  lnuitU  lmt<f|*mitu|M>ii  the  severity 

■(•it  .  •iiii|H<iliu«iNii.iiiiuilv  iifiUedienaaei  in  mild  cases 

^di'  l>k  Ui>-  UiuiiU4Un»4  !•!  lumaiiiiiitf  out  four  or  five 

iU  lilili  *tm  <Uy«,  end  in  ha«l  cases  six 
01  tun  days. 


.\ymt*Utui4  nc^tm/HiHying  the  Eruption. 

He  .iviii|i|.iiiiit«  Hhli«U  art>iuii|iHn.v  the  eruption  in  each  of  the  three  diseases  are 
•|tilh  Mn  titiiiu  en  Mhuw  ni"  the  |iivniouitory  fever.  It  is  proper  here,  however,  to 
1  ■  111.11  k  Mini  U  U  only  in  tin*  eiitfinoftfi  and  malignant  varieties  of  scarlatina  that 
«•  h  11  >  «i  miiM  Mil  out,  Mini*  Iwiun  littlo  or  none  in  the  simple  scarlatina,  while  in 
U^  miMfaali  kind  id  iitMndii  this  is  always  a  prominent  and  troublesome  symptom. 
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SCABLCT  FZVKR. 

The  cuticle  in  this  dis- 
ease u  thrown  off  in  patches 
esT  considerable  size,  the 
largest  being  from  the  hands 
and  feet 


Anasarca  is  the  most 
i  sequela  of  scarlet 
It  is  extremely 
and  most  fre- 
quently occurs  after  the 
■riViest  cases;  swelling  and 
eapperation  of  the  cervical 
i  b  also  common. 


Rubeola  or  Rotheln. 
Desquamation, 

The  desquamation  of  rfc>- 
theln  consists  of  minute 
portions  of  cuticle,  like 
scales  of  fine  bran. 

The  desquamation  al- 
ways begins  towards  the 
centre  of  the  eruptive  patch, 
and  gradually  extends  to 
the  circumference. 

Sequela. 
"  I  have  noticed  one 
case  of  dropsy  after  a  mild, 
though  well -marked  attack 
of  this  disease;  swelling 
and  suppuration  of  the 
cervical  glands  also  fre- 
quently takes  place  "  (Dr. 
Paterson). 


Measles. 

The  desquamation  of 
measles  consists  of  minute 
portions  of  cuticle,  like 
scales  of  fine  bran. 


Affections  of  the  lungs 
and  pleura;  tedious  dis- 
tressing cough ;  chronic 
bronchitis;  pneumonia,  tu- 
bercles; gangrenous  inflam- 
mation of  cheeks,  gums, 
lips,  genital  organs,  Ac; 
dropsy  occasionally  occurs, 
but  very  rarely;  diarrhoea 
is  very  common  after  some 
epidemics. 

l — It  requires  to  be  as  guarded  as  in  scarlatina;  for, 
like  scarlatina,  rubeola  is  often  an  extremely  and  rapidly  fatal 
disorder.  The  greater  or  less  acuteness  of  the  premonitory 
fever  generally  affords  us  a  means  of  judging  as  to  the  probable 
severity  of  the  eruptive  stage ;  and  in  general  it  is  a  mild  disease. 
To  have  a  copious  secretion  of  mucus  in  the  back  of  the  throat 
is  always  a  bad  symptom,  or  regurgitation  of  fluids  by  the  nose. 
The  chest  ought  to  be  examined  from  day  to  day,  as  sudden 
inflammatory  action  is  apt  to  be  established,  and  often  it  rapidly 
proves  fataL  The  condition  of  the  urine  requires  also  to  be  daily 
investigated. 

Treatment. — The  treatment  is  similar  to  that  of  scarlet  fever. 
The  functions  of  the  skin  are  if  possible  to  be  stimulated,  and 
Dr.  Paterson  found  that  the  aqua  cwetatis  ammonia,  in  the 
proportion  of  two  ounces  to  half  an  ounce  of  antimonial  wine 
and  four  ounces  of  water,  made  into  a  mixture,  was  the  most 
useful  agent  The  use  of  colchicum  was  also  had  recourse  to 
with  decided  benefit. 
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DENGUE— Scarlatina  It!u>unvittea. 

Definition. — A  p$GuM(W  febrile  (0*0006,  conjahmi  with  jik« 
,v  poind  Wl  the  small  joints,  vjhich  swell*  sue  y  general 

keatofekifl    ink  n    in  the  head  and  eyeballs,  and  the 

>  famous  eruption  on  the  third  or 

Pathology. — This  disease  seems  to  combine  an  exanthem 
eruption  ushered  in  by  fever,  with  a  rheumatic  or  neuralgic  kI 
and  the  course  of  the  malady  is  so  divided  by  intervals  and  re 
sions  as  to  give  one  the  idea  that  relapses  are  of  frequetj 
rence  in  its  course.     It  has  been  chiefly  prevalent  in  Rang 
Calcutta,  Berhampore,  Patna,  Benares,  and  Chuimighui 
East  Indies;  the  Island  of  St.   Thomas  in  the  West  Indies;  the 
Southern  States  of  America;  the  ports  on  the  Gulf  of  Me^ 
towns  of  New  Orleans,  Savannah,  Charleston,  Philadelphia, 
New  York,     It  was  epidemic  in  America  in  1824-28,  and  nothi; 
appears  to  have  been  heard  of  it  again  till  1847  and  185Q,  when 
it  again  visited  the  Southern  States,     An  epidemic  of  dengue 
been  recently  described  by  Lemmcm  as  having  occurred  in  Vir- 
ginia (Amei\  Med.  Times,  Feb.  10,  1861).     It  is  not  known  aa 
epidemic  disease,  at  least  in  Great  Britain;  and  the  account  o 
here  given  is  nearly  in  the  words  of  Dn  Wood.     It  has  al 
described  hy  Twining,  Mouat,  and  Goodeve.     Dr,  Richar>. 
bis  admirable  Clinical  Essays,  notices  the  circumstance  that 
not  unfrequently  meet  with  "  scarlet  fever  connected  with  a 
rheumatic  fever;"  and  he  ascribes  the  first  notice  of  this 
tion  to  Dr.  Golding  Bird.     Subsequently  the  circumstance 
noticed  by  Dr,  Kelso,  of  Lisburn,  and  by  Dr.  Ross.     Dr.  Am) 
Anderson,   in  his  Lectures  Itdr<  to  Vu  Study  of  Fever, 

notices  that  rheumatic  pains  of  the  arms  and  legs,   often  very 

»rer  connected,  as  he  supposes,  with  the  poisoned  state  of 
blood,  are  not  unfrequently  met  with,     Lastly,  Dr,  Ri« 
himself  records  the  cases  of  four  children,  in  which  the  rbi 
state  combined  with  scarlatina  was  distinctly  expressed  (J 
Ema/ys,  p.  85);  and  Dr.  Wilks  has  noticed  similar  cases. 

Symptoms.— In  the  greater  number  of  cases  the  first  symptoms 
have  been  headache,  with  intolerance  of  light,  restlessness,  and 
more  or  less  chilliness,  debility,  pains  in  the  back,  the  limbs,  and 
joints*  The  small  joints  swell,  and  there  is  soreness,  with  ^t if? 
of  the  muscles.    The  skin  soon  becomes  hot  and  dry,  the 
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sub 

Iea\ 


[Heal,  the  face  flushed,  and    the    eyes  red  and  water}'.     The 

dngue,  though  red,  is  usually  clean,     A  rash  or  papular  eruption 

•mutinies  appears,  though  not  generally  at  this  stage.      Painful 

sellings  in  the  lymph; i tie  glands  of  the  neck,  axilla,  and  groins 

re  common,     The  testicles  also  swell*  and  continue  so  till  the 

subsidence  of  the  other  symptoms.     The  febrile  state  lasts  from 

reive   hours  to  three   or  four  days,   after   which    it   subsides, 

leaving  the  patient  very  feeble.     This  remission  lasts  fur  two, 

three,  or  four  days,  when  a  return  of  the  fever  and  pains,  with  a 

thickly  coated  tongue,  nausea,  and  epigastric  tendaraoss  mark 

another  phase  of  the  disease.     On  the  fifth,  sixth,  or  seventh  day 

the  eruption  appears  in  the  form  of  a  scarlet  efflorescence  on  the 

Iras  of  the  hands,  which  spreads  rapidly  over  the  body,  and 

■  lief  to  the  symptoms  of  febrile  irritation.     The  eruption 

emery  variable  in  character,  being  sometimes  smooth,  red, 

i  e.intmuoua,  as  in  scarlet  fever;  sometimes  in  patches,  rough, 

and  of  a  dark  hue,  as  in  measles;  and  occasionally  either  papular, 

alcular,  pustular,  or  furuneulous;  often  with  a  mixture  of  tiro 

more  of  these  forms.     The  complaint  gradually  subsides,  and 

stves  the  patient  with  some  rheumatic  stiffness  or  soreness  for  a 

or  shorter  period,  with   feelings  of  weakness  and  mental 

alon.    The  duration  of  the  affection  ratios  with  the  length 

4    t lie    remission;  but   on    the   average    is    about    eight   days. 

tecided  implication  of  the  motions  membrane  of  til©  mouth  and 

prevailed  in  the  last  epidemic  in  Calcutta,  with  an  almost 

e  of  the  articular  pains. 

Treatment. — Palliation  and   alleviation   of  symptoms,  as  they 

rise,  chiefly  by  opium  and   alkaline   remedies;    following   the 

indications  given  under  "Scarlatina1'  and  lf  Rheumatism." 


EBYSlPELAS-i; 
Definition. — A  fehrlU  disease,  amwiated  with  a  peeuHor  > 

of  the  skin.     The  injiammation  which  attemts  this  eruption 
apt  to  spread,  and  may  involve  tlte  areolar  Ui8M6  beneath, 
Pathology. — As  in  other  diseases  of  the  miasmatic  order,  it  is 
d  that  in   erysipelas   a  specific   poison   is   absorbed   and 
t«  the  blood,  and  that  after  a  given  period  of  latency  it 
» n* luces  fever.      The  specific  action  of  the  poison,  however, 
mainly  made  manifest  by  inflammation  of  the  skin  and  sub- 
cutaneous   areolar    tissue,  which   runs    a    definite    course,  and 
L  L  2  a 


SPECIAL   PATHOLOGY — ERYSLPf 


sometime*  terminates  in  inflammation  of  the  mcmli; 

brain.     The  inflammation  and  the  fever  are  of  a  peculiar  nat 

not  yet  clearly  understood.      In  Scotland  the  disea- 

by  the  name  of  the  Hose,  in  England  it  is  sometimes  callr 1 

Idiopathic  erysipelas  is  very  constantly  preceded  by  fever — 
eighteen  tiroes  out  of  twenty — and  although  it  may  be  suppieed 
that  tin."  fever  is  consecutive  to  the  inflammation  kin,  yet> 

be  redness  of  the  skin  is  seen,  the  fceic  if  meaaoitd 

by  a  thermometer,  will  lu?  found  above  98*6*  or  99  and 

attended   with   general   malaise,      The   affection    of  the   areolar 
tissue  may  be  trifling,  but  it  is  seldom  altogether  wanti 

The  pathological  phenomena  which  result  from  iott  of 

the  poison  on   the  skin  are,  first,  that  th-  ifl   ditfuaely 

inflamed,  the  affected  part  being  either  of  a  bright  scarlet  or  a 
rose-coloured  tint,  evanescent  on  pressure,  but  returning  on  that 
pressure  being  removed  This  inflammation  is  usually  of  great 
extent,  occupying  very  commonly  the  whole  face,  head,  and  r; 
or  a  considerable  portion  tf  the  trunk,  or  one  or  both  lo 
or  upper  extremities,  It  ra&fl  a  course  which  may  be  char- 
acterized as  "tolerably  regular  and  definite." 

It  may  terminate  by  resolution,  by  vesication,  or  bj 
When  it  terminates  by  resolution,  the  rose  tint  gradually  cha: 
to  a   deeper  and  more  venous  hue,  and   at   length   fades   a  v. 
leaving  the  skin  of  its  natural  colour,  but  with   the  texture  so 
impaired  that  desquamation  follows-     If  the  inflammation  ter- 
minates in  vesication!  the  cuticle  13  raised   into  a  nuuil»er  of 
vesicles  of  greater  or  less  size,  anil  sometimes  into  lai 
bladders  containing  a  yellowish  transparent  serum.     The  cut 
at  length  ruptnn  iuid  is  discharged,  and  a  crust  soi. 

forms,  which,  on   falling  oft*  leaves  the  skin  underneath 
sound  or  superficially  ulcerated     Should  the  termination  b 
gangrene,  the  skin  becomes  livid  or  black,  its  whole  textm- 
or  Usee  disorganized,  while  the  bullae  or  phlyctenae  whicl 
fonn  in  these  cases  are  filled  with  a  bloody  serum.     The  cutis, 
when  examined  after  death,  whatever  may  have  been  the  form  of 
the  disease,  is  always  found  greatly  thickened  and  infiltrated. 
the  redness,  except  in  eases  of  gangrene,  has  entirely  disappear 

It  is  seldom  that  erysipelas  is  limited  to  a  simple  affet : 
the  skin.     More  commonly,  at  some  period  of  the  disease,  the 
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areolar  tissue  beneath  the  affected  skin  becomes  the  seat  of  a 
serous  exudation;  and  it  may  suppurate,  or  proceed  to  gangrene. 
When  the  termination  is  by  effusion  of  serum,  the  quantity  of 
fluid  effused  is  generally  so  considerable  that  the  head,  face,  or 
limb,  is  greatly,  and  sometimes  even  hideously,  swollen ;  and  if  the 
part  be  now  incised,  the  vessels  are  seen  enlarged  and  numerous, 
and  the  cellular  tissue  loaded  with  serum,  sometimes  turbid  and 
flaky.  The  tissue  is  more  easily  torn  than  usual.  This  inflam- 
mation may  terminate  by  absorption  of  the  serum;  but  in  a 
few  cases  ulceration  follows,  and  in  some  gangrene.  Adhesive 
inflammation  seldom  takes  place' in  erysipelas  without  its  being 
accompanied  by  a  serous  effusion  and  the  occurrence  of  suppura- 
tion. Suppurative  inflammation  is,  indeed,  uniformly  preceded 
by  serous  effusion,  and  the  result  may  be  the  formation  of  an 
abscess;  or,  what  is  much  more  common,  pus  may  be  infiltrated 
through  the  areolar  tissue,  uncircumscribed  by  an  adhesive 
inflammation — a  circumstance  improperly  considered  by  some  as 
pathognomonic  of  erysipelas.  The  parts  more  usually  the  seat 
of  phlegmonous  circumscribed  abscess  are  the  eyelids  and  the 
integuments  covering  the  cheek-bones,  and  the  pus  in  these  cases 
is  usually  of  a  laudable  and  healthy  character.  In  all  other  parts 
of  the  body  the  abscess  is  generally  diffuse ;  and,  the  inflammation 
being  of  a  low  type,  the  pus  is  poor,  and  often  little  more  than  a 
fetid  sanies.  Should  the  parts  slough,  the  purulent  fluid  becomes 
loaded  with  a  dirty  broken-down  areolar  tissue,  generally  mixed 
with  some  loose  lymph.  In  some  instances  the  suppurative 
process  extends  between  the  muscles,  causing  extensive  and  often 
irreparable  mischief.  In  the  event  of  this  inflammation  ter- 
minating by  gangrene,  the  integuments  of  an  entire  limb  are 
sometimes  detached,  laying  bare  the  muscles,  a  large  artery,  or  a 
bone,  involving  the  aponeuroses  and  tendons,  and  sometimes 
destroying  the  interior  of  a  joint  Gangrene,  however,  does  not 
equally  take  place  in  all  parts,  for  it  is  seldom  seen  on  tfie  scalp, 
the  face,  or  the  trunk.  It  is  the  extremities,  then,  and  more 
especially  the  leg  and  thigh,  and  also  the  labia  and  scrotum,  that 
are  apt  to  suffer  from  this  affection. 

The  appearances  found  after  death  from  erysipelas  are  similar 
in  many  respects  to  those  found  in  cases  of  typhus  fever. 

Bjinptoina — The  symptoms  of  erysipelas  arise  out  of  the  fever 
and  local  affection,  and  appear  of  various  degrees  of  intensity. 


356 


TAL   PATHOLOGY — EKY 


In  acute  sthenic  cases  the  erysipelatous  inflammation  is  pre- 
ceded and  accompanied  by  fever;  and  the  attack  may  be  sod 

ushered  in  by  rigors,  irregular  flushings,  muscular  pains,  ac- 
celerated pulse,  white  tongue,  nausea,  vomiting,  and  deranged 
bowels.     Sore  throat  is  an  early  and  constant  accompaniment 
These  symptoms*,  when  they  do   exist,  last  for  some   hours — 
perhaps  till   the  end  of  the  second  night  or  beginnin 
third  day — when  the  fever  becomes  continued,  the  tongue  brown 
and    dry,  and    shortly   afterwards   the   cutaneous   inflammation 
appears,  but  without  any  remission  of  the  fever.      The  inflam- 
mation generally  appears  at  the  seat  of  any  injury  to  tl 
such  as  a  wound,  and  is  most  intense  there.     By  some,  indeed 
(Trousseau,  for  example),  it   is   held    that   erysipelas    always* 
originates  from  some  external  injury  or  irritation,  which  may 
be  vwy  slight.     But  this  character  erysipelas  has  only  in  com 
tnon  with  other  eruptive  diseases,  as  Mr.  Paget  has  described 
in  his  admirable  Address  on  Surgery,  delivered  to  the  Bill 
Medical  Association  at    their    meeting  in    London,  in 
1862.     He  noticed   that,  "having  cut  ■  boy  for  stone,  tin 
became  very  ill  three  days  afterwards,  and  seemed  in  d 
his  life;  but  won  a  vivid  red  eruption  appeared  at  and 
the    wound.      This   was   measles,   earliest  and   most   intense  at 
the  seat  of  injury,  just  as  erysipelas  might  have  been.     Th 
it  extended,  and   ran  its  ordinary  course,  and   did   no  harm.** 
Mr.  Paget  states  that  he   has  seen   similar  events  with  sa 
fever,  the  eruption  commencing  in  an  injured  and  inflain 
Dr.  William  Budd   records   similar  events  in  a   case  of  B&tftD- 
pux,  in  which  the  eruption  first  appeared  and  was  most  in* 
Over  a  bruise  on  the  natea      The  argument  from  such 

that  the  local  determination  of  erysipelas,  and  of  other  allied 
diseases,  after   operations,   is   no   proof  of  their   local    origii 
local  nature." 

Diagnosis* — The  diagnosis  of  erysipelas  is  in  general  ea- 
few  hours,  j.rrhaps,  if  a  joint  be  attacked,  it  may  be  mistaken  fat 
acute  rheumatism  ;  or  if  a  surface  be  attacked,  it  may  be  • 
founded  for  a  short  time  with  erythema,  but  the  intumes<  • 
and  spread  of  the  disease  quickly  enable  us  to  rectify  the  error, 

Frank  has  pointed  out  a  symptom  which  he  considers  diag- 
nostic— namely,  that  whenever  a  patient  has  exhibited,  for 
twenty-four  or  forty-eight  hours,  an  intense   febrile  movement, 
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ittended  with  pain,  swelling  and  tenderness  of  the  lympliatic 
flanda  of  the  neck,  he  does  not  hesitate  to  announce  the  approach- 
ing development  of  erysipelas;  and  in  no  case  has  the  diagnosis 
been  invalidated  by  the  result 
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The  course  of  the  fever  in  erysipelas  is  very  similar  to  that  of 
measles;  but  the  advance  of  the  fever  to  its  height  continues 
longer,  and  the  epoch  for  the  commencement  of  the  defervescence 


35S 


IAL    PATHOLOGY — ERVSIP 


VBCtUatea  between  tJ^jM  and  the  eighth  day&     The  del 

i-ence,  as  a  rule,  13  rapid,  the  normal  heat  being  attail 
nearly  so,  in  from  twelve  to  thirty-six  hours.     Frequently,  h 
ever,  the  ease  is  not  terminated  therewith.     New  r 
take  place,  and  the  course  of  the  disease  may  be    prolonged 
through  two  or  even  three  weeks.     These  relapM  1  rally  nf 

short  duration;  but   they   come  on   again   ami  again, 
ushered  in  by  a  smaller  or  larger  increase  of  heat,  and   they  an? 
connected  with  a  renewed  spread  of  Hlfl  cutaneous  affection;  an»l 
it  is  only  after  the  eruption  has  ceased  that  complete  an<J 
defer veseence  ensues.     This  erratic  and  protracted  form  ( 
pelas  is  most  frequently  met  with  in  the  aged,  associated  with 
gouty  or  rheumatic  states  of  the  system,  as  well  as  with  albu- 
minuria or  renal  disease. 

The  local  symptoms  vary  according  tu  tbe  pail  affected,  the 
mode  of  termination  of  the  inflammation,  and  also  according 
the  character  and  duration  of  the  fever. 

When  erysipelatous  inflammation  affects  the  face,  it  may  \ 
either  in  the  skin  or  in  the  subjacent  areolar  tissue.  If  the 
areolar  tissue  be  primarily  affected,  the  face  at  the  inflamed  part 
becomes  swollen,  but  the  skin  suffers  no  discoloration  for  & 
hours,  so  that  it  is  impossible  to  distinguish  it  from  an  ordinary 
attack  of  swelled  face.  At  length,  however,  the  akin  inflames, 
and  the  part  is  now  red,  hot,  and  painful,  as  well  as  swollen,  and 
the  disease  is  fully  formed. 

At  the  commencement  of  erysipelas  of  the  face  the  a  i 
usually  partial,  and  perhaps  limited  to  the  bridge  of  the  tioac, 
to  one  ear,  to  the  lower  eyelids,  or  to  one  cheek  ;  but  in  severe 
cases   it  gradually  extends,  often   involving  the    whole  of  the 
integuments  of  the  face,  head,  and  neck ;  so  that  at  the  end  of 
three  or  four  days  those  parts  present  a  strangely  swollen,  dis- 
figured, and  even  in  some  instances,  hideous  appearance,  scarcely 
a  feature  being  discernible.     The  nostril,  moreover,  is  imperforate 
from  internal  swelling,  so  that  the  patient  is  obliged  to  hrea 
with  his  mouth  open,  while  the  inflammation  may  extend  U* 
auditory  passages,  and  render  him  completely  deaf     Extension  of 
the  inflammation  to  the  membranes  of  the  brain  sometimes  t 
place,  while  the  external  inflammation  continues.     This  untoward 
event  is  followed  by  delirium  and  coma.     But  delirium  frequently 
supervenes  in  the  course  of  erysipelatous  attacks,  independently 
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of  any  metastasis  or  extension  of  the  disease  to  the  membranes  of 
the  brain.  It  commences  with  wandering  of  the  mind  at  night, 
similar  to  that  which  is  observed  in  fever.  Utterance  is  given  for 
the  most  part  to  low,  muttering,  and  rambliug  expressions,  which 
rarely  assume  a  noisy  character,  but  which  in  fatal  cases  terminate 
by  coma.  When  the  patient  has  been  of  dissipated  habits,  or 
is  otherwise  of  a  dilapidated  constitution,  then  the  delirium 
resembles  that  of  delirium  tremens,  not  due  to  inflammation  of 
the  brain,  but  in  consequence  of  an  altered  condition  of  the  blood 
and  of  the  nervous  system  (Barclay). 

On  the  fourth,  sixth,  eighth,  or  some  later  day,  the  bright  red 
colour  of  the  skin  changes  to  a  deeper  hue  ;  the  serum  effused 
is  absorbed,  desquamation  takes  place,  and  the  skin  gradually 
returns  to  its  natural  colour.  It  is  not  unusual,  however,  for 
abscesses  to  form,  particularly  on  the  eyelids  or  cheeks,  and 
which,  being  opened  quickly,  heal,  and  hardly  retard  the  con- 
valescence of  the  patient.  In  some  cases  the  disease  becomes 
erratic,  and  extends  over  the  chest  or  down  the  back,  and  desqua- 
mation is  seen  going  on  in  one  part  while  the  erysipelas  is  spread- 
ing in  another.  This  is  characteristic  of  cases  associated  with 
goaty  or  rheumatic  constitutions. 

The  extremities  are  more  commonly  the  seat  of  erysipelatous 
inflammation  than  the  trunk,  and  the  lower  extremities  are  more 
frequently  affected  than  the  upper.  When  these  parts  are 
affected,  the  fever  is  less  severe  than  in  erysipelas  of  the  head; 
but  the  local  symptoms  are  generally  more  formidable,  for  the 
degree  of  heat  is  greater,  and  the  pain  so  severe  that  the  weight 
of  a  sheet  can  hardly  be  borne.  The  inflammation  likewise  often 
involves  the  lymphatic  vessels,  when  they  can  be  traced  by  white 
or  red  lines  for  many  inches,  as  from  the  knee  or  elbow  to  the 
inguinal  or  axillary  glands;  and  these  sometimes  enlarge  and 
suppurate.  If  the  erysipelatous  inflammation  ends  in  suppura- 
tion, the  abscess  is  always  diffuse,  and  the  swollen  limb  gives  a 
peculiar  sensation  to  the  hand;  and  which  has  been  compared  to 
what  a  person  feels  with  his  feet  on  passing  over  a  quagmire. 
The  dark,  black,  discoloured  appearances  of  gangrene  are  too 
obvious  to  render  any  description  of  the  parts  so  affected  neces- 
sary. Numerous  varieties  of  erysipelas  are  referred  to  in  practi- 
cal works,  especially  surgical,  most  of  which  are  modifications  of 
the  disease  as  above  described. 
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Besides  the  f  rr*tttv  form  just  noticed,  there  is  the — 

K  in  which  the  inflammation  exteBi« 

!y  into  the  subcutaneous  tissues  It  is  attended  with  greater 
pain  and  swelling  than  the  more  superficial  variety,  and  nattily 
the  general  symptoms  are  more  severe.  Suppuration  and  g*&* 
grene  of  the  areolar  tissue  are  not  uncommon ;  and  if  the  disease 
penetrates  beneath  the  fascia,  the  sufferings  of  the  patient  are 
greatly  aggravated  by  the  compression  of  the  inflamed  part* 
and  much  organic  mischief  may  result  from  the  confinement  of 
pus  and  the  various  products  of  the  gangrenous  state. 

Erysipelas  Gangr?Momm.—kB  the  name  implies,  this  form  it 
accompanied  with  death  of  parts,  and  the  tendency  to  death  of 
tissue  may  be  due  either  to  the  inherent  depressing  nature  of  the 
disease,  or  the  depraved  state  of  the  system,  as  of  the  blood,  the 
co-operating  influences  of  an  epidemic  constitution,  debility, 
fined  and  impure  air,  as  in  crowded  hospitals,  unwhoh 
scanty  food,  or  simply  the  excessive  violence  of  the  inflammationa 
The  peculiar  hot  and  burning  pain,  with  the  purple  or  livid 
of  the  redness,  indicate  the  tendency  to  gangrene;  and  its 
approach  is  shown  V.y  the  slowness  with  which  the  blood  i*-tunis 
after  removal  by  pressure,  and  by  the  formation  of  vesicles  (phlye* 
tente)  filled  with  turbid  reddish  serum.  These  vesicles  are  to  be 
distinguished  from  those  which  are  to  be  seen  on  the  skin  in 
re  contusions  on  fractured  limbs.  The  fluid  in  the  vesicles  of 
gangrene  can  be  pressed  from  under  one  part  of  the  cuti< 
other,  which  is  not  the  case  in  the  vesicles  on  a  fractured  limb  or 
vere  bruise.  Patients  with  typhoid  fever,  infants  soon  after 
birth,  and  young  children,  are  most  frequently  the  subjects  of 
grenoua  erysipelas;  and  it  is  not  uncommon  in  hospitals,  du 
the  prevalence  especially  of  malignant  epidemics  of  erysipelas 

Cause. — The  mystery  which  hangs  over  the  origin  of  di 
poisons  does  so,  in  a  remarkable  degree,  over  erysipelas;  \m 
'lipase  is  often  epidemic,  and  appears  to  be   very   constantly 
pro nent  in  communities,  and  especially  in  large  towns. 

The  predisposing  conditions  are  age,  mechanical  or  chemical  in- 
juries, as  blows,  punctured  wounds,  and  incised  wounds  generally, 
bites  of  insects,  or  burns;  also  certain  articles  of  diet,  as  mu 
or  periwinkles;  and  many  diseases  likewise,  as  dropsy  with  r 
disease,  typhus  fever,  and  others  of  a  debilitating  kind.    Tl 
of  age  in  predisposing  to  this  disease  are  considerable.     New 
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children,  for  instance,  are  occasionally  subject  to  it,  but  from  that 
period  to  adult  age  it  is  seldom  witnessed.  The  period  of  life 
most  subject  to  acute  attacks  is  from  twenty  to  forty;  and  to 
frequent  asthenic  attacks  from  forty  to  old  age.  Both  sexes  suffer 
in  nearly  equal  proportions. 

Propagation  of  the  Disease. — The  spread  of  erysipelas  has  been 

so  frequently  observed,  both  in  the  sick-room  and  in  the  wards 

of  hospitals,  that  no  doubt  can  exist   of   this    disease    being 

communicable  by  impalpable  emanations.      In  the  year   1760 

erysipelas  spread  so  extensively  through  the  wards  of  St.  Thomas's 

Hospital,  in  London,  that  it  was  believed  the  plague  was  in  the 

hospital.     Dr.  Baillie  described  it  as  spreading  also  in  St.  George's 

Hospital,  London ;  and  Dr.  Cullen,  in  the  Hospital  at  Edinburgh. 

It  has  been  found  to  spread  extensively  on  board   ship ;   and 

Dm  Wells,  Watson,  and  others,  have  given  several  remarkable 

instances  of  its  spreading  in  families.    Dr.  Steele  writes,  in  his 

excellent  Annual  Report  on  Guy's  Hospital  for  18(53,  that  "for 

some  years  past  it  has  been  customary  to  place  patients  suffering 

from  erysipelatous  wounds  in  these  (the  medical)  wards,  in  order 

to  diminish  as  much  as  possible  the  risk  of  extending  infection  in 

suigical  wards,  as  well  as  to  promote  recovery  in  the  patients 

themselves.     It  happened,  however,  that  in  one  of  the  wards  of 

the  new  hospital  into  which  a  patient  suffering  from  erysipelas 

was  placed  in  the  course  of  the  past  year,  five  persons  suffering 

from  other  complaints   were    attacked  with  the  disease;    and 

although  none  of  the  cases  were  attended  with  fatal  consequences, 

the  occurrence  is  sufficient  to  point  out  the  danger  which  must 

he  occasionally  apprehended."    Dr.  Maclachlan,  on  the  other  hand, 

has  never  seen  the  disease  propagated  by  contagion  or  infection  in 

the  infirmary  of  Chelsea  Hospital ;  and  he  is  disposed  to  think 

that  the  disease  is  less  contagious  or  infectious  when  occurring  in 

persons  of  advanced  life  than  at  other  perioda 

That  it  is  communicable  by  some  palpable  virus,  was  shown  by 
Dr.  Willan,  who  says,  that  if  a  person  be  inoculated  with  the  fluid 
contained  in  the  phlyctenee  or  vesicles  of  a  genuine  erysipelas, 
a  red,  painful,  diffused  swelling  and  inflammation  analogous  to 
erysipelas  is  produced.  The  danger,  however,  attending  this 
experiment  has  not  allowed  it  to  be  repeated. 

Erysipelas  also  spreads  by  fomites.  In  hospitals,  wards  are 
occasionally  obliged  to  be  cleared   out,  to  stop  the  continued 
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spread  of  this  disease.  In  the  Davy  the  spread  by  fomUea  is  10 
well  understood  that  it  is  debated  whether  swabbing  the  deck* 
or  dry  rubbing  them    is  the    best  mode  of  J    a  ship, 

and  preventing  the  spread  of  the  disease*     It  has  spread  cxten* 
iy,  and    for   long   periods,   in    the  Birin  Edinburgh, 

Glasgow,  and  London  hospitals,  and  is  only  got  rid  of  b\ 
ing  and  white  washing  the  wards.  It  is  said,  howe\ 
dry  rubbing  is  preferable  to  washing,  moisture  appc;t 
promote  the  extension  of  the  disease.  The  old  "  Dreadnought  ** 
hospital  ship  in  the  Thames  was  so  impregnated  with  the 
of  erysipelas  that  she  had  ultimately  to  be  broken  up,  and  a  new 

get  substituted 

A  patient  having  passed  through  an  attack  of  erysijielan  ha* 
no  security  against  future  attacks  of  the  disease ;  and  n 
persons  suffer  repeatedly  from  erysipelas ;  some  periodically, 
There  appears  to  be  a  constitutional  predisposition  to  the  di- 
in  some  people,  and  especially  in  those  who  have  ]3eriodic  at1 
Some  women  have  attacks  every  month.  Intemperance,  and  all 
influences  which  tend  to  depress  the  system,  predispose  to  the 
disease,  and  hence  partly  the  prevalence  of  the  disease  in  hospitals. 
But  there  are  unquestionably  some  unknown  conditions  of  the 
atmosphere  which  seem  to  favour  the  dissemination  of  the  disease. 
It  has  been  observed  that  this  predisposition  to  erysipelas  exist* 
in  the  ordinary  wards  of  hospitals  at  the  same  time  that  puerperal 
fever  prevails;  and  it  was  formerly  not  an  unfrequent  aecomj 
ment  of  small-pox. 

Period  of  Latency*— Erysipelas  has  occasionally  followed 
hours  after  exposure  to  the  infection.     Dr.  EUtotson  thinks  five 
days  elapsed  in  his  own  ease,  and  Dr.  Watson  has  given  three 
eases  in  which  the  interval  was  a  week.     It  has  been  I  in 

hospitals  that  a  fortnight  has  elapsed  after  its  subsiding  in 

B  and  appearing  in  another  in  the  same  ward.     It  able, 

therefore,  that  the  period  varies  from  two  to  fourteen  *l 

Erysipelas  and  puerperal  fever  arc  interchangeable  diseases,  tin 
0&9  being  able  to  induce  the  other  by  personal  contact,  Destruc- 
tive epidemics  of  erysipelas  have  now  and  then  occurred  in 
Europe,  and  several  parts  of  America  have  of  late  years  been 
scene  of  similar  ravages,  especially  in  the  New  England  States, 
the  South -Western  States,  and  the  interior  of  Pennsylvania 
Wood), 
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Prognosis. — The  most  experienced  physicians  consider  erysipelas, 
at  all  periods  of  life,  "  a  dangerous  and  deceitful  disease,"  and 
when  it  fixes  on  the  face  or  scalp  it  is  one  of  the  most  serious 
diseases  to  which  an  aged  person  especially  is  liable ;  for  when  all 
appears  to  be  going  on  well,  the  membranes  of  the  brain  may 
become  involved,  or  the  powers  of  life  may  give  way,  the  patient 
sinking  suddenly  under  the  depressing  influence  of  the  poison. 
The  disease  may  extend  to  the  fauces  or  the  glottis,  and  the 
patient  then  dies  suddenly  from  the  oedema. of  the  glottis  which 
supervenes.  The  disease  is  peculiarly  fatal  to  drunkards  and  to 
patients  of  broken-down  habits;  and  frequently  recurring  attacks 
show  such  a  bad  state  of  health  as  indicates  a  speedy  break-up 
of  the  constitution  (Maclachlan).  It  is  five  times  more  fatal 
to  people  above  sixty  than  to  people  between  fifteen  and  sixty 
years  of  age  (Registrar-General1 8  Fifth  Report,  p.  456). 

Treatment. — Broussais  states  that  when  he  served  with  the 
French  armies  in  Italy,  he  has  seen  erysipelas  allowed  to  run 
its  natural  course,  and  the  result  was,  that  it  made  immensely 
rapid  progress,  and  ended  either  in  suppuration,  in  gangrene,  or 
in  fatal  visceral  inflammation. 

Erysipelas,  in  the  opinion  of  some,  is  a  disease  of  simple 
inflammation,  and  consequently  ought  to  be  treated  by  general 
and  local  bleeding;  while,  on  the  contrary,  others  contend  that 
it  is  a  specific  inflammation;  and  long  experience  has  shown 
that  bleeding  is  often  injurious,  while  a  tonic  mode  of  treatment 
is  much  more  uniformly  successful. 

There  are  very  few  physicians,  from  the  days  of  Hippocrates  to 
the  present  time,  who  have  not  bled  patients  in  erysipelas,  and 
consequently  this  experiment  has  been  made  on  a  large  scale; 
still,  many  of  the  warmest  advocates  of  bleeding  admit  that  the 
operation  is  occasionally  followed  by  unpleasant  consequences. 
Indeed,  the  treatment  by  bleeding  has  been  often  followed  by  so 
many  unfavourable  results,  that  many  physicians,  the  most  intelli- 
gent of  the  profession,  affirm  that,  according  to  their  experience, 
the  practice  is  not  only  unfavourable  but  highly  injurious. 
Andral  is  reported  to  have  said,  "In  erysipelas  with  delirium, 
bleediug  pales  the  skin,  but  the  disease  continues ;  the  cellular 
tissue  remains  gorged,  and  death  follows.  We  open  the  body,  but 
find  nothing."  Cruveilhier  says,  "des  erysipiles  rentrfo"  is  a 
consequence  of  unusual  or  too  abundant  bleeding,  and  he  con- 
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siders  the  question  of  bleeding  in  this  disease  to  have  been 
foiifjtcmps  jugee"  Blache  and  Chomel  likewise  say  that 
"Experience  has  proved  that  general  bleeding  has  no  other  effect 
than  to  blanch  the  eruption,  without  notably  abridging  its  'Jura- 
tion." In  this  country,  Drs.  Fordyce,  Wells,  Pearson,  H 
and  Willan,  all  give  their  testimony  to  the  frequent  ill  eiFed*  of 
bleeding  in  this  disease;  and,  in  consequence,  they,  for  the  most 
part,  recommend  a  tonic  treatment 

It  is  therefore  to  be  recollected  that  bleeding  will  not  cure  the 
s  inflammation,  in  the  way  that  it  produces  a  salutary 
effect  on  an  idiopathic  inflammation  of  the  lungs,  occurring  in  an 
otherwise  healthy  person.  It  is  also  to  be  borne  in  mind  thai 
as  a  rule,  bleeding  is  not  borne  well  by  persons  suffering  from 
erysipelas ;  and  it  is  necessary  to  be  ever  mindful  of  the  fact  i 
people  of  a  certain  class  in  populous  towns  cannot  bear  ) 
so  well  as  those  who  pass  their  life  in  the  country*  For  instance, 
a  brewers  drayman  in  London,  accustomed  to  rejoice  in  the 
beverage  which  he  delivers  to  his  customers,  would  sink  sudd' 
tinder  the  influence  of  a  bleeding;  when,  if  double  or  even  treble, 
the  amount  of  blood  were  abstracted  from  a  countryman  suffering 
from  erysipelas  of  a  sthenic  form,  but  heretofore  in  good  health,  it 
would  produce  but  little  effect,  and  that  probably  for  good 
Bleeding,  as  a  rule,  is  only  indicated  in  the  young,  the  healthy,  and 
the  vigorous;  and  it  must  equally  be  avoided  entirely  in  the  aged 
and  in  broken-down  cachectic  patients. 

Best,  saline  laxatives,  cooling  drinks,  and  low  diet,  are  tlw* 
elements  of  treatment  in  mild  and  simple  cases.  An  emetic  is 
useful  at  the  commencement;  and  I  have  seen,  in  the  practice  of 
an  eminent  surgeon,  that  frequent  resolution  of  an  erysipelatous 
attack  has  followed  an  antacid  laxative,  such  as  of  rhubarb 
powders  and  carbonate  of  soda,  together  with  the  counter  irri- 
tation of  a  mustard  poultice  over  the  stomach*  L 
cathartic  remedies  are  to  be  selected  and  apportioned  according 
to  the  violence  of  the  attack  and  its  nature,  as  tending  to 
the  unfavourable  results  of  the  specific  inflammation  already 
noticed.  Calomel  is  a  most  valuable  purgative,  as  a  sedative  in 
febrile  disturbance,  especially  when  followed  by  castor  oil,  ■  i 
common  black  draught  The  indications  to  the  use  of  certain 
remedies,  as  given  in  the  treatment  of  scarlet  fever,  are  equally 
applicable  here. 
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If  the  febrile  state  is  not  subdued,  antimonials  are  of  great 
service,  for  so  far  as  they  are  diaphoretic  in  their  action  they 
tend  to  subdue  the  vascular  excitement.  If  symptoms  of  nervous 
depression  ensue,  opium,  or  opium  and  ipecacuanha  are  indicated, 
also  wine  and  quinine,  ammonia  and  camphor,  in  asthenic 
cases  with  a  tendency  to  a  typhoid  state.  The  tincture  of  the 
perchloride  of  iron,  in  doses  of  ten  to  thirty  minims,  three, 
four,  or  five  times  a  day,  in  water,  infusion  of  quassia,  or  calumba, 
is  now  also  a  remedy  much  in  use,  and  it  may  be  alternated 
with  the  syrup  of  the  phosphate  of  iron,  in  doses  of  a  tea-spoonful 
three  or  four  times  a  day.  In  cases  where  the  system  is  obviously 
gouty  or  rheumatic,  and  where  the  joints  are  affected,  colchicum 
with  saline  diaphoretics  are  the  most  efficient  remedial  agents. 

Local  applications  are  potent  for  good  or  evil,  and  must  there- 
fore be  used  with  great  caution.  The  effects  seen  on  the  skin  do 
not  constitute  the  whole  disease ;  and  if  the  development  of  these 
processes  on  the  cutaneous  tissue  is  imprudently  interfered  with, 
there  is  imminent  danger  to  internal  organs.  To  check  the 
advance  and  prevent  the  encroachment  upon  new  territory,  rather 
than  to  subdue  it  if  already  in  possession,  ought  to  be  the  sole 
aim  of  local  treatment;  and  to  mitigate  the  local  pain  and  uneasi- 
ness. Bland  mucilage,  such  as  that  of  viscid  lintseed  tea,  from 
which  light  muslin  cloths  have  been  steeped  and  spread  over  the 
inflamed  surface,  sometimes  affords  relief.  Dry  flour,  or  rye-meal, 
frequently  dusted  from  a  dredge-box  over  the  erysipelatous 
patches,  are  soothing  applications.  A  lotion  of  nitrate  of  silver 
painted  daily  over  the  affected  parts  sometimes  gives  great  relief 
(one  scruple  of  the  nitrate  to  an  ounce  of  water,  to  which  ten 
drops  of  dilute  nitric  acid  are  added).  Dilute  nitric  acid  should, 
at  the  same  time,  be  given  internally,  if  typhoid  symptoms  pre- 
dominate, as  in  the  following  formula: — 

R.  Acid.  Nitrici  dil.,  5i.;  Syrup.  Ziugib.,  38s.;  Aquae,  3V8&.;  mlsce.  A 
table-spoonful  every  four  hours. 

To  arrest  the  spread  of  the  process  over  sound  skin,  nitrate  of 
silver  in  very  strong  solution,  or  tincture  of  iodine,  are  efficient 
agents.  A  line  of  circumvallation  is  to  be  painted  round  the 
erysipelatous  part,  so  as  completely  to  enclose  it  The  nitrate  of 
silver  should  either  be  employed  in  the  solid  stick,  or  as  proposed 
by  Higginbottom,  in  solution  of  eight  scruples  of  the  nitrate  with 
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twelve  drops  of  nitric  acid  in  a  fluid  ounce  of  water.  Dr.  \Y 
has  practised  with  success,  and  recommends  the  use  of  tinctuj 
iodi: 

Long  and  deep  incisions  into  the  inflamed  textured  are  some- 
times demanded    This   is  more  especially  the  case  if  there  bo 

asion  of  fibrous  tissue,  such  as  the  subcutaneous 
-ipelas  of  the  head  is  frequently  greatly  alleviated  \>\ 
innumerable  minute  punctun  s,  made  by  the  point  of  a  lancet  all 
over  the  pails  of  the  face  and  scalp  which  are  sffeeted. 


THE  PLAGUE— Pattis. 

Definition. — A  ma  t  fever  which  has  pre 

$$amd  places  ept  fhj;  attended  with  m  of  a 

GOmjplex  /{ff(nrri  composed  of  buboes  or  &u 
glaniSj  cor&ttftcfca,  pustules?    spots,    and  peiethim     of 
distributed  in  different  parts  of  tlie  body. 

Pathology  and  History,— Modern  medicine  restricts   the 
"  plague rt  to  a  disease    tif   dreadful    severity,  and  of  a   | 
character,  which  appears  to  have  been  first  recognized  in  Eg 
and  in  the  neighbouring  countries.     It  is  impossible  to  di 
the  time  when  the  plague  first  appeared  in  Egypt     The  rem* 
period  to  which  we  can  distinctly  trace  it  is  when  spreading  into 
other  countries,  as  the  plague  of  Constantinople,  which  broke 
in  544,   when    Justinian  was   emperor.      This  is    the  first  time 
that  the  disease,  from  its  course  and  symptoms,  can  with 
tainty  he  recognized  as  the  plague  of  more  modern  times.    The 

upturns  were  shivering  and  fever,  at  first  so  slight  as  to  alarm 
neither  the  physician  nor  the  patient;  but  the  same  day,  i 
day,  or  the  day  after,  there  appeared  swellings  of  the  par 
axillary,   or    inguinal    glands,   with    carbuncles,  and    soineti 
gangrene;  and  from  the  more  usually  diseased  state  of  the  gl 
it  was  called  "  pest  is  inf/idnar 

The  disease  from  that  period  has  prevailed  at  short  inten 
various  parts  of  Europe  as  late  as  the  seventeenth  century,     Sir 
Gilbert  Blane  has  calculated  there  were  no  loss  than  forty -five 
epidemics  of  plague  in  the  seventeenth   century.      Fourl 
tin  se  occurred  in  Holland,  imported,  it  is  suj  \  the  Dutch 

engaged  in  the  Levant  trade,  about  the  year  1612;  and  tw- 
in England,  imported,  as  has  been  supposed,  from  Holland.     11  h 
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last  epidemic  of  plague  which  prevailed  in  both  of  these  coun- 
tries was  in  1665,  the  year  before  the  memorable  fire  of  London. 
lliis  epidemic  was  termed  the  "  Great  Plague,"  and  spread  "  with 
such  intolerable  infection"  that  7,165  persons  are  said  to  have 
died  in  one  week,  while  in  one  year  no  less  than'  68,526  died  in 
the  city  of  London  and  its  suburbs  alone — an  immense  mor- 
tality, considering  the  then  comparatively  small  amount  of 
population. 

The  plague  is  still  occasionally  epidemic  in  Egypt,  and  some- 
times prevails  on  the  Barbary,  Arabian,  and  Syrian  coasts,  and 
also  at  Constantinople;  but  it  has  been  rarely  seen  out  of  the 
Turkish  dominions  since  the  seventeenth  century.  Nevertheless, 
it  broke  out  at  Copenhagen  in  1712,  at  Marseilles  in  1720,  and  at 
Moscow  in  1771.  In  the  present  century  it  has  appeared  at  some 
of  the  Russian  ports  in  the  Black  Sea.  In  1813  it  broke  out  at 
Malta  and  at  Gozo,  when  the  number  of  victims  was  estimated 
at  between  4,000  and  5,000  (Burrell).  It  subsequently  broke 
out  at  Noja,  in  Calabria,  in  1816;  at  Corfu  in  1818;  it  appeared 
at  Gussemberg,  in  Silesia,  in  1819;  and,  lastly,  in  1828-29,  it 
devastated  the  ranks  of  the  Russian  army  in  Bulgaria;  and  there 
is  reason  to  believe  that  at  Odessa,  towards  the  end  of  the  recent 
Russian  war,  there  were  cases  of  a  malignant  fever,  with  buboes 
and  swellings  in  the  glands  of  the  groin  and  axilla,  which  policy 
prevented  calling  plague. 

It  is  believed  that  in  this  disease,  as  in  others  of  this  order,  a 
specific  poison,  after  a  given  period  of  latency,  produces  certain 
specific  actions,  which  are  either  preceded,  accompanied,  or  fol- 
lowed by  fever.  The  more  specific  actions  of  the  poison  are  the 
induction  of  a  state  very  similar  to  that  of  typhus  fever,  as  seen 
in  this  country;  also  a  singular  enlargement  of  the  heart,  the 
liver,  or  the  spleen.  But  the  most  constant  action  of  the  poison 
is  on  the  lymphatic  system  generally,  as  in  typhus  fever — the 
cervical,  inguinal,  axillary,  and  mesenteric  glands  being  for  the 
most  part  found  enlarged  or  otherwise  inflamed,  and  thus  giving 
rise  to  the  characteristic  bubo.  The  areolar  tissue  appears  to 
be  often  the  seat  of  a  specific  action  of  the  poison,  in  the  form 
of  carbuncles:  every  organ  and  tissue  of  the  body  is  likewise 
covered  with  petechia,  and  often  the  seat  of  hemorrhagic  effusion. 

The  extreme  danger  believed  to  attend  posthumous  examina- 
tions, and  the  prejudices  of  the  Mohammedans,  long  prevented 
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our  acquiring  any  satisfactory  data  respecting  the  pathologied 
phenomena  of  the  plague;  bat  a  commission  appoint*! 
Mohammed  Ali  in  1834-35,  and  consisting  of  Clot  Bey,  Gaetaai 
Bey,  Lachesi,  and  subsequently  of  Bulanl,  examined  the  bodies  uf 
sixty  -eight  persons  who  died  of  the  plague,  and  the  following  is  a 
summary  of  their  results: — 

On  removing  the  cranium  the  sinuses  were  found  filled  with 

black  blood,  the  arachnoid  veins  greatly  injected,  and  the  orach* 

1  cavity  often  infiltrated  with  serum,  an-  nally  with  a 

trifling  effusion  of  black  blood     The  substance  of  tbe  hrain  was 

generally  less  consistent  than  in  health,  and  sprinkled  with  more 

bloody   spots   than    usual.     The   bronchial   membrane    appeared 

sensibly  inflamed,  although  during  life  the  patient  hi  nted 

atarrhal  symptoms.     The  pericardium  frequently  contained  a 

reddish  serosity.     The  serous  membrane  covering  the  heart  and 

i<>ardiura  was  often  extensively  affected  with  petechia^     Thr 

vt,  distended  with  blood,  was  almost  always  eiibr  m  a 

third  to  a  half  greater  than  its  natural  size,  its  tissues  being 

pale,  and  sometimes  softened 

In  acute  cases  the  stomach  and  small  intestines  were  softened, 
and  presented  similar  petechial  appearances. 

The  liver  was  almost  always  larger  than  natural,  and   I 
with  blood,  while  petechial  spots  were  often  seen  at  its  sur' 
The  gall-bladder  was  the  seat  of  petechia?,  and  in  two  cases  blood 
was  effused  into  the  submucous  areolar  tissue. 

The  spleen  was  always  twice  its  natural  size,  or  even  mor. 
was  rarely  the  seat  of  hemorrhagic  effusion.     It  was  s 
and  deep  in  colour. 

The   kidneys   were  often  found   immersed  in  a  luemon 
effusion  into  the  surrounding  tissue.     They   were  loaded   with 
blood,  and  the  pelvis  tilled  with  clots.     Th» 

tained  blood,  and  sometimes  the  lumbar  glands  were  m 
enlarged  as  to  press  upon  them,  and  to  account  for  the  suppres- 
sion of  urine.  The  bladder  occasionally  presented  petechia, 
occasionally  tbe  urine  was  mixed  with  blood, 

tion  showed  that  buboes,  wherever  seated,  always 
resulted  from  enlarged  lymphatic  ganglia*  varying  in  size  from 
an  almond  to  a  gooses  egg.  The  least  altered  were  hard  and 
in jinted  In  a  more  advanced  stage  some  of  these  glands  were 
without  any  change  of  colour,  and  others  again  as  richly  coloured 
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as  lees  of  wine,  and  either  wholly  or  partially  softened  or  putres- 
cent. Sometimes  these  glands  became  agglomerated,  forming 
masses  which  weighed  two  pounds  or  more,  and  around  these 
agglomerations  a  hemorrhagic  effusion  extended  into  the  areolar 
tissue.  The  cervical  glands  often  became  so  enlarged  as  to  form 
a  sort  of  chaplet,  united  with  those  of  the  axilla  and  of  the 
mediastinum.  The  axillary  glands,  again,  communicated  with 
the  cervical,  and  with  those  which  surrounded  the  bronchi. 
Those  in  the  groin  connected  themselves  in  the  same  manner 
with  those  of  the  abdomen,  and  these  might  be  traced  without 
interruption  through  the  crural  arch  into  the  pelvis  and  along 
the  vertebral  column.  It  was  especially  among  these  latter  that 
sanguineous  effusion  was  found  in  the  subperitoneal  tissue.  The 
mesenteric  glands  were  often  so  numerous  that  the  whole  of  the 
mesentery  seemed  covered  with  them,  but  they  seldom  exceeded 
an  almond  in  size. 

In  the  Mediterranean  cities,  where  plague  epidemics  have 
prevailed,  it  is  of  importance  pathologically  to  remember  that 
epidemics  of  "anthrax,"  "carbuncle,"  "phlegmon,"  "boil,"  or 
"  pustule,"  are  not  uncommon.  The  disease  usually  shows  itself 
in  the  form  of  tumors  at  the  lower  part  of  the  neck,  between 
the  shoulders,  or  in  the  loins.  These  vary  in  size  from  that  of 
a  pigeon's  egg  to  a  circumference  of  eight  inches.  They  are 
preceded  by  shivering,  headache,  prostration,  sickness,  occasional 
vomiting,  and  sleeplessness,  succeeded  by  fever,  the  appearance 
of  the  carbuncle,  and  typhoid  symptoms.  In  some  years  the 
disease  is  severe,  and  yields  a  high  mortality.  The  subjects 
of  such  disease  are  generally  persons  of  sickly  appearance,  of 
gross  habits  of  life,  and  who  live  in  damp,  filthy  localities,  where 
the  plague  formerly  committed  its  ravages.  It  is  extremely 
probable  that  these  diseases  are  cognate  to  the  true  plague — 
that,  having  been  born  together,  the  source  of  the  true  plague 
is  always  in  existence  where  these  diseases  prevail,  requiring 
only  the  requisite  unfavourable  sanitary  conditions  to  call  forth 
the  epidemic  pestilence  (See  Report  on  the  Sanitary  Condition 
of  Mediterranean  Stations,  by  Capt.  Galton  and  Dr.  Sutherland, 
pp.  88,  89). 

Symptoms. — The  poison  of  the  plague  produces  those  disordered 
functions  of  the  great  nervous  centres  which  constitute  the 
phenomena  of  fever,  either  of  a  low  or  of  an  active  character, 
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*nd  sometimes  so  severe  as  to  destroy  the   patient  within 
two   days,  and   before    any  secondary   lesions 
:  Aleppo/'  Dr.  Russel  says,  "in  the  moat  deefcrucfci 
plague  the  vital  principle  seems  to  be  suddenly  as  it  were 
_  i,  or  enfeebled  to  a  degree  capable  only  F<w 

of  resisting  the  violence  of  the  disease;  and  the  form  of  the 
le  beyond  all  others  most  destructive  exists  without  its  eha 
tcristie  eruptions,  or  other  external  marks  considered  pestilential 
These  cases  perished  sometimes  within  twenty -four  hours." 

The  manner  in  which  the  disease  commences  varies,  In  it  gen- 
erally it  is  preceded  for  a  greater  or  less  length  of  tin  lati- 
tude, loss  of  strength,  general  uneasiness,  and    mental  anx: 
which    shivering,    headache,    vertigo,    and    vomiting 
Deed;   then  appear  the  general   and   local   phenomena,  and 
among  them  the   characteristic   bubo,  carbii 
preceded  ©j?  followed  by  delirium  or  coma,  too  often  termitiatti 
in  death." 

The  buboes  of  plague  seldom  maturate  till  the  fever 
decline,  which  rarely  happens  till  the  eighth  or  ninth  d 
are  they  generally  ripe  for   opening  till   between  the  fifteenth 
I  twenty  -seventh  day.     In  general,  suppuration  has  not  been 
so  frequent  M  resolution,  and  never  were  the  buboes  seen  to  be 
Doua.     A  abort  considers  the  bubo  as  of  good  augury  for 
and  its  suppuration  as  the  sign  of  his  re l 
The  carbuncle   \>   by  no  means    of  constant    occurrence,  Br 
Hussel  having  found  it  only  in  490  cases  out  of  2,700.     It  app 
more   commonly  in   the  middle   or   towards  the  decline  of 
disease.     Hardly  any  external  part  is  free  from  thetn,  not  I 
the  penis  ;  and  in  one  instance  a  carbuncle  formed  in  the  throat, 
which  was  fatal.     They  occur  more  particularly  on  the  limbs, 
more  especially  on    the  legs.     In  some  cases    they  form  on   the 
cheek  or  lips,  and  by  the  tumefaction  they  cause,  give  to  the 
«  hideous  aspect ;   in  others  the  whole  of  one  side  of  the  jaw  has 
l>een  laid  bare;  while  in  others  they  have  formed  on  the  eyebrow 
1   on   the  eyelid,  and   partly  destroyed  the  eye.      Clot 
wever,  observed  they  never  formed  on  the  scalp,  the  pain 
the  hands,  or  on  {be  soles  of  the  feet. 

There  are  three  different  varieties  of  carbuncle,  and  all 
wence  in  the  same  way,  or  by  a  small  red  [ample,  which  increase*, 
\  in  the  centre   of  which   a  vesicle  forms,  containing  first 
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yellow  and  afterwards  a  blackish  serum.  In  the  most  benign  the 
vesicle  bursts,  and  dries  up  in  three  or  four  days  from  its  first 
formation,  the  epidermis  alone  having  been  infected.  The  second 
variety  involves  the  whole  thickness  of  the  skin,  as  well  as 
portions  of  the  cellular  tissue,  which  is  moderately  tumefied,  and 
Murrounded  by  a  dark-red  areola.  The  gangrene  in  this  form  is 
circumscribed,  and  there  results  an  eschar  from  one  to  two  inches 
in  diameter,  which  is  detached  by  suppuration,  leaving  an  ulcer 
with  a  sharp  perpendicular  edge.  In  the  severe  forms  the  red- 
ness and  tumefaction  cover  a  large  space,  and  the  gangrene 
rapidly  involves  the  skin,  the  cellular  tissue,  and  sometimes  even 
the  bones.  It  has  been  observed  that  the  malignity  of  the 
carbuncle  is  in  the  direct  ratio  of  the  severity  of  the  disease,  but 
the  mere  existence  of  carbuncle  is  not  of  unfavourable  augury. 
Their  number  is  very  various,  sometimes  only  one,  at  others  ten 
or  twelve.  When  there  are  several,  they  often  form  in  succes- 
sion. These  tumors  are  often  very  painful,  and  Aubert  mentions 
one,  seated  on  the  back  of  an  Arab  soldier,  four  inches  in  diameter. 

Petechia  are  observed  in  some  seasons  and  not  in  others.  They 
present  different  shades  of  colour,  according  to  the  intensity  of  the 
disease — rose  colour,  violet  colour,  or  black.  Aubert  considered 
their  appearance  an  almost  certain  sign  of  death.  The  duration 
•if  the  disease  is  from  a  few  hours  to  fifteen,  twenty,  thirty,  or 
even  more  days. 

Pfrg^flffff. — Clot  Bey  says  the  diseases  which  most  resemble  the 
plague  are  typhus  fever,  severe  forms  of  paludal  fever,  apoplexy, 
dysentery,  parotitis,  and  scrofulous  or  syphilitic  affections 
associated  with  febrile  symptoms  of  a  typhoid  type. 

Causa. — The  plague,  and  the  specific  poison  which  it  generates, 
aeem  to  have  a  very  limited  geographical  range.  Clot  Bey, 
indeed,  considers  it  to  be  endemic  along  the  whole  of  the  eastern 
and  southern  coasts  of  the  Mediterranean,  the  principal  centres 
of  propagation  being  Egypt,  Syria,  and  Constantinople.  But 
most  authors  are  agreed  that  Egypt  is  the  great  focus  of  the 
plague.,  whence  it  may  be  propagated  under  circumstances  of 
overcrowding,  filth,  dampness,  and  organic  decomposition.  It 
seems  determined  also  that  the  disease  is  often  circumscribed 
within  a  very  small  space  of  country.  Volney  states  that  in 
Egypt  the  plague  never  commences  in  the  interior,  but  always 
appears  first  on  the  coast  at  Alexandria,  passes  from  Alexandria 
to  Rosetta*  and  from  Rosetta  to  Cairo. 
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All  that  we  can  safely  affirm  of  the  poison  of  the  plague  is,  that 
it  is  at  all  times  endemic  in  Egypt,  along  with  the  cognate  diacaawog 
of  "carbuncle,"  "anthrax,"  or  "hfril,"  already  referred  to,  au 
Sve  or  kix  years  it  becomes  epidemic.     It  also  appears  to  be,  to  a 
certain  extent,  influenced  by  season,  not  spreading  in  any  « 
sensible  degree  till  December,  and  attaining  its  great  bt  in 

June,  when  it  rapidly  dee]  in 

The  period  of  the  year,  huwe\er,  at  which  the  plague  prevails 
differs  in  some  degree  in  different  roimtiies;  but  the  total 
duration  of  the  disease  in  any  country  to  which  it  is  not  native 
appears  to  be  inconsiderable,  unless  kept  up  by  a  fresh  importa- 
tion- At  Aleppo  it  lasted  from  1780  to  1 70-,  a  period  of  three 
v<  nrs.  But  in  Malta,  Marseilles,  and  in  the  western  pan 
Europe,  it  has  generally  subsided  in  about  twelve  months. 

In  selecting  its  victims,  this  poison  follows  the  law  of  moat 
other  morbid  poisons,  attacking  the  poor  rather  than  the  rich, — 
women  rather  than  men,- — patients  labouring  under  disease  rather 
than  healthy  individuals, — persons  constitutionally  feeble  rather 
than  the  robust,  and  those  addicted  to  intemperance,  or  other 
excesses,  rather  than  those  who  more  strictly  observe  the  procepta 
of  Mohammed.      As  to  races — the  Aral*  suffers  more    Ulan  the 

{TO,  the  Negro  than  the  Turk,  and,  in   Egypt,  the  Turk  m 
than  the  European. 

Modes  of  Propagation* — The  belief  that  the  plague  is  capable  of 
being  communicated  is  so  general  that  it  still  continues  to  be  the 
terror  of  Europe,  and  the  ports  of  every  nation  are  closed  agai 
a  vessel  supposed  to  have  the  plague  on  hoard.  The  fact*  by 
which  this  precaution  is  warranted  are  extremely  striking;  for 
ime  the  plague  has  appeared  in  Christian  Europe,  the 
arrival  of  a  ship  has  been  an  invariable  antecedent,  on  board  of 
which  one  or  more  persons  have  died  of  the  plague      The  dla 

invariably  broke  <>ut  at  the  port  or  town  at  which  such 
..-1  arrived;  and  if  proper  precautions  were  not  taken,  it  spr 
into  the  interior  of  the  country. 

[tie  known  that  the  antecedent  arrival  of  a  vessel  having  the 
plague  on  board t  at  each  of  the  three  ports  of  Marseilles,  Messina* 
mil  Malta,  and  the  breaking  out  of  the  disease  in  all  those  pk 
shortly  afterwards,  is  so  remarkable  that  it  can  he  onb  tilled 

by  admitting,   in  those  instances,  the   connection    of 
effect     Moreover,  the  fact  of  the  plague  having  originated  in  1 

from  imported  cases  of  the  disease ,  and  not 
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from  any  local  influence,  is  demonstrated  by  the  exemption  of 
large  bodie3  of  persons  "  shut  up"  in  the  very  heart  of  the  pesti- 
lence. Thus,  in  the  plague  at  Marseilles,  the  large  nunnery  of 
Les  Dames  de  la  Visitation  Sainte  Marie  "shut  up,"  and,  although 
there  was  an  infirmary  on  one  side  for  those  ill  of  the  disease, 
and  a  burying-ground  on  the  other  for  those  who  died  of  it,  yet 
all  the  inmates  of  the  nunnery  escaped.  The  H6pital  de  la 
Charite  of  the  same  city,  a  sort  of  poor-house,  making  up  about 
300  beds,  "shut  up,"  and  escaped  with  complete  impunity;  but 
being  converted  into  an  infirmary  for  the  plague  patients,  200  of 
the  poor,  left  in  attendance,  all  died  of  the  malady. 

Another  class  of  facts  demonstrative  of  the  communicable 
nature  of  the  plague  is  the  great  number  of  persons  attending  on, 
or  in  communication  with,  the  sick  who  die  from  this  disease. 
The  French  army,  on  first  taking  possession  of  Egypt,  lost  no  less 
than  eighty  medical  officers  by  the  plague — an  immense  propor- 
tion compared  with  the  loss  of  the  army  generally.  In  the 
English  army  only  one  in  forty-eight  of  the  military  died  of  the 
plague,  while  one-half  of  the  medical  officers  died.  Some  few 
persons  also  have  ventured  voluntarily  to  inoculate  themselves 
with  plague-matter,  and  these  have,  with  hardly  an  exception, 
fallen  victims  to  their  rash  experiments. 

Dr.  Russel  states  that  at  Aleppo  he  met  with  twenty-eight 
cases  of  re-infection,  or  1  in  157;  and  Clot  Bey  states  that  he  and 
bis  colleagues  saw  many  individuals  perish  of  plague  in  1834-35 
who  had  formerly  survived  an  attack  of  the  disease. 

Treatment — In  the  treatment  of  the  plague  neither  the  practice 
of  the  French  nor  English  medical  officers  serving  in  Egypt  has 
led  to  any  happy  result;  and  it  is  to  be  regretted  that  recent 
experience  has  not  in  any  degree  advanced  the  successful  treat- 
ment of  the  plague.  "  In  the  beginning  of  the  epidemy,"  says 
Clot  Bey,  "when  the  morbid  cause  acts  with  a  rapidity  so  great 
that  some  hours  are  sufficient  to  compromise  the  life  of  the 
patient,  every  treatment,  even  the  most  energetic,  is  powerless  to 
arrest  the  course  of  the  disease.  When,  however,  the  intensity  of 
the  disease  abates,  we  may  hope  for  the  recovery  of  the  patient." 
Looking,  however,  to  the  pathology  of  the  disease,  and  regarding 
it  as  a  form  of  malignant  typhus  fever,  the  principles  of  general 
treatment  ought  to  be  similar  to  those  laid  down  in  the  account  of 
that  disease. 
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have  no  sufficient  evidence  to  prove  that  plague  may  be 
earned  beyond  those  geographical  limits  where  it  or  the 
dimaes  already  noticed  are  epidemic.     Quarantine  establish t 
to  prevent  the  transmission  of  finch  epi  i  senses  are  now 

therefore  unwarrantable  nuisances,  and  vexatious  interruptions  fc» 
■MimnUlfl  enterprise.     I  am  informed  by  a  medical  friend  w 
visiuvi  Malta  in  1861,  that  a  curious  instance  of  the  w 
nature  of  opinion  regarding  the  efficacy  of  quarantine  wait  afforded 

tig  tin-  hist  Benghazi  plague     The  Maltese — the  moat  s#nsi- 
■•ple  formerly  on  the  subject — absolutely  decli  put 

any  quarantine  an  arrivals  from  Benghazi,  and  trade  went  on  a* 
usual  until  the  Austrians  intimated  that  unless  Malta  put  & 
haat  in  quarantine,  Trieste  would  put  Malta  in  quarantine;  and 
thtt  poor  merchants  were  obliged  to  submit     There  is  little 

I  ague  now,  became  of  the  great  improvements  which  h 
taken  place:  and  it  is  to  be  hoped  that  as  sanitary  measures  an* 

loped   the  barbarism  of  quarantine  will  entirely  disappear; 
iptB  perhaps,  where  the  intelligence  of  the  people  does  nor 

nd  that  of  the  Governor  of  Eupatoria,  who  requested  that 
allied  armies  of  France  and  England  might  go  into  quarant 
when  they  landed  in  the  Crimen  in  1854!  (Kinglake.) 


Section  XL — The  Continued  Fevers. 

Fevers  have  been  classified  according  to  various  theories ;  ami 
It  has  been  written  on  the  subject     In  the  previous  section 
those  diseases  have  been  described  in  which  an  eruption  on 

I  ly  challenges  attention,  and  with  the  appearance  and 
lopment  of  which  more  or  less  fever  is  associated.     They  are 
ribed  by  most  systematic  writers  as  a  separate  class 
the  name  of  "  The  Eruptive  Fevers." 

The  "  Continued  Fevers/'  now  about  to  be  d escribed ,  were  at 
one  time  all  recognized  under  the  single  name  of  *' Common 
Continued  Fever/*  of  which  it  was  believed  there  were  several 
varieties.  But  since  about  the  year  1840  specific  differences  have 
been  gradually  becoming  more  and  more  obvious,  so  that  now  at 
Ujast  FOUR  distinct  fevers  can  be  recognized,  allied  by  certain 
common  characters,  and  not  less  distinctly  separable  by  peculiar 
distinctive  marks.  The  plurality  of  continued  fevers  inn^r 
therefore  lie  generally  admitted. 
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The  four  fevers  about  to  be  described  have  been  mixed  up 
together  in  almost  every  epidemic,  in  various  proportions,  so 
that  each  epidemic  of  fever  has  held  a  peculiar  character  accord- 
ing to  the  nature  of  the  dominant  disease  which  was  mainly 
prevalent 

The  four  forms  of  Continued  Fever  are  now  named  respectively 
as  follows: — (1.)  Typhus  Fever;  (2.)  Typhoid,  Enteric,  or.  Intes- 
tinal Fever;  (3.)  Relapsing  Fever;  (4.)  Febricula. 

Much  has  been  spoken  and  written  about  the  identity  and 
non-identity  of  typhus  and  typltoid  fevers;  and  in  the  first 
edition  of  this  work  I  stated  my  belief  that  these  two  forms  of 
continued  fever  were  identical  in  their  nature — i  e.,  were  varieties 
merely  of  a  fever  which  resulted  from  one  and  the  same  specific 
poison.  I  entertained  this  belief  partly  because  I  had  been 
taught  as  a  student  so  to  believe,  and  partly  because  I  con- 
sidered that  the  evidence  then  existing  on  the  subject,  and  with 
which  I  was  acquainted,  did  not  fully  justify  any  other  conclu- 
sion. This  belief  I  recanted  in  the  second  edition,  for  proofs  of 
numerous  and  remarkable  differences  of  a  specific  kind  between 
typhus  and  typhoid  fever  have  been  slowly  but  surely  accumu- 
lating since  the  beginning  of  the  present  century.  The  dissections 
by  Prost,  of  Parisian  fever  patients  in  1804,  may  be  said  to  have 
laid  the  foundations  of  our  knowledge,  and  to  have  turned  the- 
attention  of  pathologists  in  the  direction  which  lias  led  to  such 
definite  results.  In  more  than  150  dissections  he  always  found 
"  inflammation,"  with  or  without  ulceration  of  the  mucous  mem- 
brane of  the  intestines.  Petit,  Serres,  Pommer,  and  Bretonneau 
followed  up  the  investigations  of  Prost;  but  the  celebrated 
treatise  of  Louis,  in  1829,  was  the  first  to  give  a  complete  and 
connected  view  of  symptoms  as  well  as  of  post-mortem  lesions  in 
the  fever  common  in  Paris ;  and  although  Prost  asserted  the  con- 
nection of  a  certain  intestinal  lesion  with  a  definite  series  of  symp- 
toms, still  it  was  Louis  alone  who  described  this  intestinal  lesion 
in  terms  sufficiently  precise,  and  indicated  with  scientific  exactitude 
the  symptoms  with  which  it  is  concurrent  The  views  of  Louis 
were  subsequently  adopted  by  Chomel  and  Andral  in  France.  In 
other  parts  of  Euroj>e,  however,  and  especially  in  Eugland,  bodies 
of  numerous  fever  patients  were  opened  without  finding  any 
disease  of  Peyers  patches,  although  differences  in  the  symptoms 
detailed  regarding  the  fevers  of  France  and  England  were  not 
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then  so  arose  at  once  two  opinions,  based  no 

a  post-tttinitm   distinction,  tbe  "anatomical  si#n,"  described 
Louis,    Tbe  first  opinion  was  that  this  u  anatomical  sign"  wan  an 
incidental  occurrence;  or,  that  its    occurrence  was  in  some  way 
connected  with  locality,  the  eases  of  fever  being  e  con- 

sidered identical     A  second  opinion!  however,  soon  K  ^aiii 

ground,  especially  when  the  intestinal  lesion  was  not  found  by 
the  most  careful  observers  in  some  eases  where  it  was  intention- 
ally looked  for  (as  in  the  epidemic  of  Toulon  in  I  A 
belief  now,  therefore,  began  to  gain  ground  that  there  were  in  fact 
tv;<*                 which  were  indifferently  named  typhus  and 

r — that  one  prevailed  only  at  Paris,  and  the  other  in  England, 
in  Germany,  and  elsewhere,  being  also  sonic  times  more  or  loss 
mixed  up  with  the  Parisian  fever,  as  measles  may  be  with  scarlet 
fever.     Louis  subsequently  (1841)  adopted  this  view. 

In  1 885  the  "Academie  de  Medicine1'  formally  proposed   I 
tion,  il  What  are  the  analogies  and   the  differences  betw 
the  typhus  and  typh&id  fevers?"    The  question  excifr 
able  interest  in  France,  but  less  so  in  England,  win  rong 

bias  has  id  ways  prevailed  towards  a  belief  in  the  doctrine  of  a 
single  fever— a  belief  entertained  and  taught  by  the  most  eminent 
observers  and  teachers  of  the  day.     But  dissenters  arose,     Scotch, 
English,  and  American  physicians,  practically  familiar  with  tbe 
fevers  of  their  own  countries,  began  to  visit  Paris  to  study  i< 
there ;  and  they  were  not  long  in  learning  to  recognize  1 1 
points  of  difference  between  the  two  fevers,     Gerhard  and  Pen- 
nock,  of  Philadelphia,  in  a  systematic  treatise,  were  the  first  to 
indicate  (1836)  these  differences,  it   having  been  already  deter- 
mined by  Jackson  and  Gerhard  that  the  fever  described  by  Louis 
under  the  name  of  typhoid  fever   existed  in  America,  and  p 
seated  there  tbe  same  assemblage  and  development  of  sympt 
and  the  same  pofit-utorfnn  lesions  as  the  Parisian  fever. 

In  1836  M.  Lombard,  of  Geneva,  after  visiting  London,  Edin- 
burgh, and  Dublin,  ultimately  came  to  the  conduct  m  that  two 
different  fevers  had  been  confounded  together;  and  Drs.  Staberob, 
of  Berlin,  and  Kennedy,  of  Dublin,  professed  the  same  belief 
through  the  same  medium — the  Dublin  Journal.  During  this 
year  (1836),  also,  Dr.  A.  P.  Stewart  commenced  his  observatic 
in  the  Glasgow  Fever  Hospital,  where  he  continued  bis  inquir 
for  two  years.     His  attention  was  first  especially  directed  to  the 
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study  of  fever  by  Dr.  Peebles,  who,  during  a  long  residence  in 
Rome,  had  observed  the  macuke  of  typhus  in  the  contagious 
fever  of  Italy,  and  who  first  showed  the  difference  between  the 
characteristic  eruption  of  fever  and  the  cutaneous  affection  to 
which  the  name  of  "petechia"  is  given  (Edin,  Med.  and  Surg. 
Journal,  1835).  He  pointed  out  this  eruption  to  Dr.  Perry 
(then  Physician  of  the  Glasgow  Fever  Hospital),  "and  who,"  Dr. 
Stewart  states,  "  was  the  first  to  maintain  the  complete  difference 
of  the  two  eruptions — namely,  those  of  typhus  and  typhoid  fever. 
Dr.  Stewart  subsequently  went  to  Paris  and  examined  the  fever 
there.  The  result  was  a  complete  recognition  of  the  existence  of 
two  fevers,  and  of  their  differences— an  account  of  which  he 
published  in  the  Edinburgh  Medical  and  Surgical  Journal  for 
1840,  p.  289. 

In  1839  Enoch  Hale  published  an  account  of  the  fever  of 
Massachusetts,  and  distinguished  among  them  two  perfectly  dif- 
ferent forms  of  fever,  one  of  which  agreed  with  the  Parisian  fever, 
while  the  other  might  be  held  to  represent  the  fever  described  by 
most  English  writers. 

Soon  after  this  the  characters  of  the  prevalent  fevers  of 
England  were  noted  by  Shattuch  (another  American  pupil  of 
Louis),  who  published  his  results  in  the  Boston  Medical 
Examiner. 

The  appearance  of  these  papers,  and  of  others  about  this  period, 
gave  rise  to  an  elaborate  discussion  of  the  whole  question  (in  the 
pages  of  the  British  and  Foreign  Medical  Review,  vol.  xiL,  p. 
293);  and  the  conclusion  the  reviewer  arrived  at  seemed  to 
favour  the  opinion  "that  the  French  and  English  fevers  were 
varieties,  that  is,  different  developments,  of  a  common  stock,  but 
not  specifically  distinct  diseases."  I  understand  the  eminent 
physician  who  wrote  that  review  now  believes  in  the  specific 
distinction  of  the  two  fevers. 

In  America  the  doctrine  of  a  specific  distinction  between  the 
two  fevers  has  been  generally  adopted;  as  represented  in  the 
treatises  of  Dr.  Bartlett,  of  Philadelphia,  in  1842  and  1847,  On 
Typhus  and  Typlvoid  Fevers  and  On  the  Fevers  of  the  United 
Stales. 

In  Germany  three  opinions  were  entertained.  The  typhoid 
fever  of  Louis  received  from  the  Germans  the  name  of  "abdominal 
typhus" — thus  regarding  the  disease  as  a  variety  of  typhus  fever. 


378 


SPECIAL   PATHOLOGY — THE  CONTINUE!  ^ 


By  some,  however,  it  was  regarded  as  a  disease  distinct  from  the 
HtjjphuB  in    A  third  opinion  also  found  follower*— 

□aely,    that    this   obdomiti/al    typhus   was  the  only    form  of 
continued  fever— the   result  of  a  limited  and   narrow  field  of 
-ligation. 

Up  till  1846  opinions  were  thus  divided,  crude,  and  in  not  a 
few  instances  quite  unformed.     He  lapsing  Fever  was  disti  i 
by  some,  but  not  by  all;  and  all  other  forms  of  continued  f 
ware    considered    in    this   country  as   identical      Und< 
rircumstanoes  the  inquiry  was  taken  up  in  1$46  by  Dr. 
then   Professor  of  Pathological  Anatomy  in  Uir 
and    worked   out   by  him  systematically  in  the  London    F> 
Hospital     There   he   patiently    accumulated   case    after   ca*».- 
fever,  until  he  had  nearly  2,000  accurate    reports  before  hinL 
From  these  he  separated  all  cases  of  relapsing  fever,  and  r 
instituted   a    rigorous   comparison  of  th  ning   eases, 

selected  the  fatal  canes  which  bad  been  examined  after  death, 
and  the  diagnosis  of  which  had  been  confirmed.  He  found  thai 
hi-  had  66  sue!)  casea  and  post-mortem  examinations,  Of  these 
66  cases,  23  had  the  intestinal  and  mesenteric  lesion — the  "  anato- 
mical sign"  (according  to  Louis)  of  typhoid  fever ;  and  43  cases 
wece  without  this  appearance.  The  question  then  remained  for 
solution;  namely — Did  these  43  cases  (in  which  the  intestinal 
legion  was  not  present)  differ  .so  much  in  symptoms  and  poet- 

riem  appearances  from  the  other  cases  (in  which  the  "ao 
mic&l  sign  M  referred  to  was  present)  as  to  render  it  iinpo 
suppose  that  they  were  cases  of  the  same  disease?  Or, — contrary 
to  the  opinion  of  Louist — Were  the  symptoms  of  the  two  seta  of 
neon  po  similar  m  fee  toad  to  the  belief  thai  the  preeeooe  at 
of  the  intestinal  lesion  (the  *f anatomical  sign")  was  a 
of  li  ttle  consequence  t 

On   comparing  these   two  groups  of  cases  Dr.   Jenner   found 

that  while  the  symptoms  and  post-mortem  appearances  «>f  the 

cases  were  exactly  the  same  as  those  described  by  Louis,  the 

rtptoms,  course,  and  post-mo tiem  appearances  of  the  remaining 

13  cases  were  entirely  different— so  different,  indeed,  as  to  rej 

ir    separation   from    the    other   cases   a   matter    of  i 
ssity,  if  accuracy  was  to  be  maintained  in  the  descriptor 
fjtttee  diseases,  or  certainty  arrived  at  in  their  treatment 

^itioa,  as  a  ground  of  distinction  between  the  two  fevers, 
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is  a  condition  upon  which  much  stress  has  been  laid  by  Dr. 
Jenner,  and  subsequently  by  Dr.  Murchison.  Dr.  Jenner  was 
the  first  to  argue  that  the  material  media  by  which  the  two 
fevers  are  propagated  are  specific  and  different  from  each  other, 
according  as  they  are  generated  by  the  bodies  of  those  affected 
with  the  one  or  the  other  form  of  fever.  This  argument  he 
based  upon  the  circumstance,  that  because  certain  local  foci  sent 
typhoid  cases  to  the  hospitals,  and  certain  other  local  foci  sent 
typhus  cases  there,  he  inferred  that  different  specific  causes  existed 
in  each  focus.  Dr.  Murchison  has  also  clearly  stated  the  evidence 
of  many  other  observers,  which  goes  to  prove  that  the  two 
fevers  have  no  community  of  origin  {Continued  Fevers  of  Great 
Britain,  p.  588). 

This  brief  history  of  the  progress  of  our  knowledge  regarding 
typhus  and  typhoid  fevers  has  been  mainly  condensed  from  an 
erudite  and  most  interesting  monograph  on  "The  Diagnosis  of 
Fevers,"  by  Dr.  Parkes,  which  appeared  in  the  Medico-Chirurgical 
Review  for  July,  1851 — a  contribution  of  not  less  importance  to 
science  than  the  original  investigations  of  those  whose  labours  it 
records;  for  it  connected  the  scattered  observations  together,  and 
showed  at  once  the  practical  value  of  the  discovery  that  had  been 
so  gradually  made — tending,  as  it  did,  to  bring  conviction  to  the 
minds  of  those  not  fully  conversant  with  the  literature  of  the 
subject,  and  with  what  had  actually  been  achieved  in  different 
parts  of  the  world.  To  Dr.  Parkes,  the  clear,  elaborate,  and 
careful  analysis  he  made  was  a  labour  of  love — -justly  believing, 
as  he  does,  that  no  subject  is  so  important  as  an  accuracy  of 
diagnosis.  It  is  the  foundation  of  therapeutics;  and  he  who 
clearly  indicates  how  a  disease  can  be  recognized  is  fellow- 
labourer  to  him  who  points  out  how  the  disease  may  be  cured  or 
prevented. 

This  brief  history  teaches  us  how  slow  is  the  progress  of 
discovery.  The  greatest  discoveries  have  boon  rarely  due  to  any 
single  individual;  but  gradually,  slowly,  and  surely  the  light  of 
Science  dawns  upon  the  world.  It  was  so  with  the  discovery  of 
the  Circulation  of  the  Blood  It  was  so  with  the  discovery  of 
the  Protective  Influence  of  Vaccination.  It  was  so  with  the 
discovery  of  the  Powers  of  Steam,  and  the  development  of  the 
steam  engine  to  its  present  condition  of  perfection. 

Since  1851  proofs  of  differences  between  the  two  fevers  have 
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been  still  accumulating    in    many   different    <i 

especially  result  from  the  observations  of  Dr.  William  Bud: 

Clifton,  near  Bristol;   of  Dr.    Murchison,  of  the    London   I 

Hospital;  of  Professor  Wunderlich,  of  Leipsic;  ami  \V 

Greisinger,    of  Zurich.      The    observations   of    these    tw 

physicians   are   especially   valuable,  as  showing   the   rnngra   ef 

temperature  in  the  two  fevers  to  be  distinctive  of  t 

1   must  here  also  mention  the  excellent  lectin. 

Peacock,  of  St  Thomas's  Hospital,  in  185\  and  published  in  the 

Medical  Times  of  1856,  "On  the  Varieties  of  Continued  Fevers 

and    their    Discrimination/1   as   influential    in   forwarding  these 

modern  views,  for  they  appeared  at  a  time  when    the  specific 

distinctions    between     typhus    and    typhoid    feVGre    were     lest 

generally  admitted   than   at    present.      Thus  the   evidence   has 

slowly  but  surely  accumulated;  and  when  the  whole  sul 

been  re-examined  in  all  it1*  relations,  th 

forces  itself  on  the  understanding,  that  a  belief  in  the  Meruit 

typhus  and  t$fl  very  is  no  longer  tenable. 

In  common  with  many.  I  had,  as  a  student,  been  tauj/ 
recognize  the  striking  similarity  between  the  two  fevers,  in  out- 
ward aspect,  in   many  respects;    and  therefore    I    was   unduly 
biassed  by  the  resemblances,  rather  than  led   t<  sufficient 

importance  to  the  numerous  and  remarkable  diffi  u*eoa 

them  which  are  now  to  be  described. 

With  regard  to  their  most  prominent  points  of  resemblance 
and  difference,  it  may  be  shortly  stated  here,  that  all  thi 
in  which  the  two  fevers  agree  are  common  to  them  and  many 
other  diseases,  and  therefore  arc  of  no  value  as  indicia  of  a  speciea. 
On  the  other  hand,  the  points  in  which  they  differ  are  all  of  a 
very  special   nature.      The  points  in  which  they  agree  may  all 
be  summed   up  in  the  phrase  "typhoid  symptoms'' — a   set  of 
symptoms  which  are  met  with  in  a  great  variety  of  diseases,  and 
therefore  are  of  no  specific  value  in  the  question  at  issue.     These 
SO-called   typhoid  symptoms  (represented  by  the  phenomena  of 
stupor,  low  delirium,  general  prostration,  aubaulius  tendi 
dry  and  encrusted  mouth,  deafness)  occur  not  only  during 
course  of  typhus  and  typhoid  fevers,  but  are  also  found  to  occur 
and  to  group  themselves  in  a  similar  manner  in  j> 
some  forms  of  pneumania,  and  in  many  cases  of  acute  tuftercle 
(W.  Bcbd), 
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TYPHOID,  INTESTINAL,  PEYERIAN,  OR  ENTERIC  FEVER- 
Febris  Typhoidea. 

Definition. — A  continued  fever  associated  with  an  eruption  on 
the  skin,  appearing  generally  from  the  eighth  to  the  twelfth  day, 
occurring  in  crops,  each  spot  continuing  visible  about  three  days. 
Languor  and  feebleness  are  prominent  from  tlie.  first,  attended  by 
headache,  abdominal  jKtins,  and  {early)  by  spontaneous  diaivhoea. 
With  the  advance,  of  tlic  disease  the  diarrlwea  increases,  the  dis- 
charges being  for  tlie  most  part  liquid,  copious,  of  a  bright  yellow 
colour,  devoid  of  mucus,  occasionally  containing  altered  blood; 
in  re-action  alkaline,  and  containing  a  large  proportion  of  soluble 
salts  and  some  albumen.  Tlie  disease  may  terminate  favourably 
by  a  gradual  restoration  to  health  during  tlie  fourth  week.  The 
average  duration  of  tlie  fever  is  about  twenty -tliree  days.  Death 
in  the  majority  of  fatal  cases  occurs  towards  the  end  of  the  third 
week.  There  are  symptoms  also  associated  with  the  cliaracteristic 
lesion  of  this  form  of  fever  —  namely,  fulness,  resonance,  and 
tenderness  of  the  abdomen;  more  or  less  tympanitis,  with  entire 
effacement  of  the  natural  lineaments  of  the.  belly;  gurgling  in 
the  iliac  fossce ;  increased  splenic  dulness.  The  secondary  lesions 
are  enlargement  of  the  mesenteric  glands,  with  deposit  in  the 
glands  of  Peyer  and  in  tlie  minute  solitary  glands  of  the  small 
intestine. 

Pathology  and  Symptoms. — Typhoid  fever  begins  gradually — 
often,  indeed,  so  very  insidiously  that  its  commencement  is  not 
always  able  to  be  fixed. 

This  form  of  continued  fever  is  described  under  a  great  variety 
of  names,  by  various  writers,  such  as  typhus  mitior;  nervous 
fever;  abdominal  typhus;  common  continued  fever;  entero-mes- 
enteric  fever ;  dothinenteritis;  follicular  enteritis;  bilious  fever. 

The  fever  may  be  ushered  in  with  rigors,  chilliness,  or  profuse 
diarrhoea ;  and  amongst  the  early  symptoms,  the  most  character- 
istic are  the  abdominal  pains  and  diarrhoea,  which  continue  to 
increase.  Tlie  countenance  indicates  anxiety,  the  mind  continues 
clear;  but  delirium,  when  present,  is  generally  active.  The 
patients  are  vivacious,  and  disposed  to  leave  their  beds.  The 
conjunctivae  arc  pale,  the  pupils  dilated,  the  cheeks  somewhat 
flashed,  and  epistaxis  not  seldom  occurs,  at  repeated  intervals, 
during  the  first  week.  The  belly  enlarges,  as  in  mesenteric 
disease,  and  is  resonant  on  percussion.     Gurgling  on  firm  pres- 
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Kttre  may  commonly  be  detected  in  the  right  iliac  fossa,  and 
there  is  often  tenderness  in  the  same  situation.  From  the  seventh 
to  the  fourteenth  day  the  rluuacteristic  eruption  uppears.  As 
a  rule,  the  flushing  of  the  face  is  more  marked  towards  evenim; 
hut  the  complexion  does  not  get  muddy,  as  in  typhus,  and  the 
tinsh  of  the  cheeks  is  blight  and  pinkish — not  dark  red — and 
ia  often  rirctiiasaribed,  and  then  strongly  contrasts  with  the  sur- 
rounding pale  *kim  During  tlie  third  week  the  abdomen  bec»" 
mon  the  diarrhoea  increases,  the  stools  often  amount- 

ing to  j:  OTGTOti  tight  and  ten  a  day.    They  are  liquid, 

brownish -yellow,  with  floceull  of  an  opaque  whitish- 
yellow  colour  Hooting  through  them  like  coarse  bran,  and  us 
r  he  patient  loses  strength  they  are  passed  involuntarily.     Pain  is 

]y  eompUiucd  of  unless  perforation  of  the  gut  occurs;  and 
hemorrhage  from  the  bowel  h  an  occasional  symptom  during 
the  third  Of  fourth  week*  The  frequency  of  the  pulse  often 
varies  much  from  day  to  dayt  without  any  ipprBCl&Ufl  coin- 
■■lit  alteration  in  the  general  or  local  symptoms.  It  is  gener- 
ally soft.  Tlie  tongue  at  first  is  red  and  fissured,  but  ultimal 
becomes  dry  and  covered  with  a  pale-brown  far,  The  splenic 
dulness  is  generally  increased.  Pulmonic  complication 
um.'oiamon. 

In  cases  that  recover,  a  remarkable  fatuity  remains  behind  long 
and  there  appeals  to  be  some  diminution  of 
intellectual  power  for  some  time  after  convalescence  is  restored. 
I>n  Jeuner  has  seen  many  oases  in  which  childishness  of  mind 
remained  for  more  than  a  month  after  apparent  restoration  to 
health.     The   patient  generally   wakes  upt   as   it  were,  from  the 

r  a  complete  imbecile.    The  whole  t&M  is  c2uh&ge<L    He  seems 
to  have  renewed  his  youth.     Childhood  and  ini  urn,  and 

the  greatest  care  ia  necessary  to  prevent  untoward  events.     No 

MAX   CAN    BE    CONSIDERED    AS    FIT    FOR    WORK,    OR    FOR    GENERAL 
MILITARY  SERVICE,  FOR  THREE  OR  FOUR  MOKTGS  AFTER   AN   ATT  a 
KVKKE  TTTPHOID   FEVER. 

With  regard  to  the  symptoms  generally  of  typhoid  fever,  it  is 
of  great  practical  importance  to  be  constantly  alive  to  the  fact 
that  no  necessary  connection  exists  between  the  intensity  of  the 
general  Symptoms  of  the  disease  and  the  extent  of  tlie  intestinal 
mischief  which  may  supervene,  or  the  absolute  danger  of  tlie 
s,  out  of  several  related  by  Dr.  Bristowe,  show 
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that  the  patients  (men)  carried  on  their  daily  avocations,  so  mild 
wcmed  the  disease  to  be,  up  to  the  very  moment  of  fatal  per- 
foration of  the  gut  Indeed,  the  most  suddenly  fatal  cases  seem 
to  be  the  very  cases  in  which  strongly  marked  febrile  phenomena 
do  not  occur.  In  a  case  related  by  Dr.  Murchison,  a  man 
twenty-one  years  of  age  died  on  the  twenty-fifth  day  of  the 
fever.  Up  till  the  twenty-third  day  there  were  no  symptoms 
to  indicate  danger.  He  suffered  from  very  slight  diarrhoea; 
the  pulse  seldom  rose  above  90;  and  the  patient  could  get  out 
of  and  into  bed.  About  forty-two  hours  before  death  the  pulse 
rose  to  120,  associated  with  sudden  pain  in  the  lower  and  right 
side  of  the  abdomen.  Profound  collapse  indicated  that  perfora- 
tion had  ensued,  and  death  soon  followed.  The  very  slightness  of 
ike  symptoms  ought,  therefore,  to  rouse  suspicion,  knowing,  as  we 
now  do,  that,  associated  with  the  characteristic  eruption,  the  fol- 
lowing four  sets  of  phenomena  may  be  all  that  precede  a  fatal 
haemorrhage  or  peritonitis;  namely, — (1.)  An  elevation  of  tem- 
perature towards  evening  of  only  1°  or  2°  above  98°  Fahr. ; 
(2.)  Moderate  increase  towards  evening  in  the  fulness  and 
quickness  of  the  pulse;  (3.)  A  little  headache  during  the  first 
six  days;  (4.)  Scanty  urine. 

Again,  the  physician  must  keep  in  view  the  fact  that  re- 
lapses of  all  the  symptoms,  including  the  eruption,  not  unfre- 
quently  supervene.  He  must  not  be  betrayed  into  the  belief 
that  danger  is  past,  if,  towards  the  eighth  or  tenth  day,  the  little 
headache  that  prevailed  may  pass  away,  and  the  other  febrile 
phenomena  just  mentioned  may  subside.  It  is  on  record  that 
events  such  as  these  have  led  to  the  belief  that  convalescence 
from  a  mero  "  febricula "  had  been  established,  leading  to  the 
discharge  of  the  unfortunate  patient  from  hospital.  His  vocation, 
if  a  soldier,  would  then  compel  him  to  undertake  severe  duties 
during  the  actual  height  of  a  severe  disease,  made  more  dangerous 
and  perhaps  fatal  by  such  a  mistake. 

Another  symptom,  often  very  painful,  is  metcorism,  or  the 
accumulation  of  air  in  the  large  intestine.  This  is  present  in  a 
greater  or  less  degree  in  one-half  of  the  cases,  and  when  consider- 
able it  always  marks  a  grave  affection,  and  one  generally  fatal. 
On  the  contrary,  the  abdominal  muscles  are,  in  a  few  cases,  tense 
and  strongly  contracted.  It  is,  however,  the  experience  of  all 
jthyBicians  that  there  is  no  condition  so  low,  and  no  symptoms  so 
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twenty.  The  eruption  occupies  usually  the  abdomen,  thorax,  and 
back ;  but  is  sometimes  present  on  the  extremities,  and  is  some- 
times, though  rarely,  so  thickly  seated  that  scarcely  an  interval 
of  normal  cuticle  is  left  betweea  This  successive  daily  erup- 
tion OF  A  FEW  SMALL,  VERY  SLIGHTLY  ELEVATED,  ROSE-COLOURED 
SPOTS,  DISAPPEARING  ON  PRESSURE,  EACH  SPOT  CONTINUING 
VISIBLE  FOR  THREE  OR  FOUR  DAYS  ONLY,  IS  PECULIAR  TO  AND 
ABSOLUTELY  DIAGNOSTIC  OF  TYPHOID  FEVER. 

The  eruption  is,  however,  often  so  scanty  that  the  physician 
may  justly  hesitate  for  a  day  or  two  to  make  a  diagnosis.  The 
first  crop  of  the  eruption  is  rarely  quite  decisive ;  but  as  soon  as 
successive  crops,  even  of  two  or  three  spots  each,  appear,  all  doubt 
is  removed.  When  the  eruption  is  scanty,  it  is  advisable  to  sur- 
round each  individual  spot  with  an  ink  line,  in  such  a  way  as  to 
distinguish  accurately  the  period  of  its  appearance  (W.  T.  Gaird- 

&).  It  is  the  occurrence  of  this  eruption  which  clenches  the 
j;  and  which  becomes  absolute,  as  regards  typhoid  fever, 
when,  in  a  febrile  disease  attended  by  diarrhoea,  or  simply  loose- 
ness* unequivocal  rose  spots  appear  on  the  sixth  or  eighth  day. 
If  they  do  not  appear,  then  the  diagnosis  cannot  be  said  to  be 
complete  till  the  case  has  been  watched  for  several  days,  and  the 
age  of  the  patient  and  the  history  of  the  illness  lias  been  fully 
and  carefully  studied.  In  children  between  one  and  Jive  years  of 
age  the  phenomena  do  not  seem  to  be  so  easily  observed  as  in 
adults. 

It  has  been  now  clearly  established  that  typhoid  fever  is  by 
no  means  an  unfrequent  disease  amongst  children.  Boys  seem  to 
be  more  liable  to  attack  than  girls.  It  is  most  frequent  between 
six  and  eleven  years  of  age ;  and  from  live  to  nine  seems  the 
period  of  greatest  liability.  Its  occurrence  is  rare  during  the 
first  years  of  life.  Nevertheless,  it  is  on  record  at  the  follow- 
ing very  early  ages: — namely,  between  two  and  three  months; 
three  months;  six  months;  seven,  ten,  and  thirteen  months 
(Wukderlich,  Hennig,  Friedrich,  Riluet).  The  author  of  a 
veiy  interesting  Review  on  the  typhoid  fever  of  children  in  the 
British  and  Foreign  JMedico-Chiruiyical  Review  for  July,  1858, 
pi  161,  mentions,  in  his  own  experience,  the  occurrence  of  typhoid 
fever  in  a  girl  one  year  and  seven  months  old ;  and  also  in  a  boy 
two  years  of  age. 

The  ohief  symptoms  of  typhoid  fever  in  the  child  are, — splenic 
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enlargement,  diarrhoea,  mete  or  ism,  gurgling  in  the  court- 
colon;   associated  with  pyrexia,  quickened  respiration,  bronr 
catarrh;  delirium,  somnolency.     The  eruption  already  deaeril 
and  sudamiua,  are  nearly  constant  in  children  after  five  year*  of 
age.    The  rose-coloured  spots  are  especially  frequent  on  the  back 
and  the  extremities,  so  that,  if  the  abdomen  and  chest  only  «s 
examined]  their  presence  may  often  not  be  apparent* 

The  Temperature  during  Typhoid  or  Intestinal  Fever, — Wnndar* 
lich  has  given  a  summary  of  results  derived  from  the  observnt 
of  700    cases  of   typhoid   fever,    investigated    tbermom 
Arch*  d&r  H'<H\  voLii,  18G1,  p,  433;  also,  Edin.  Med.  Jourmt. 
Nov.,  1802,  p.  mo). 

The  course  of  the  disease  is  typical,  and  the  type  is  charac- 
teristic; and  when  irregular  cases  occur,  irregularity  may  in 
general  be  traced  to  a  special  cause.  The  mode  of  accession  » 
pretty  nearly  the  same  as  in  much  more  severe  cases.  Increase 
of  temperature  in  the  evening  and  remissions  in  the  morning 
follow  one  another  for  about  three  days,  the  temperature  evi 
morning  and  every  evening  being  about  2  2°  Fahr.  higher  than 
on  the  preceding  morning  and  evening,  while  the  morning  t 
perature  is  generally  about  1*1*  lower  than  that  of  the  previous 
evening;  or,  according  to  the  following  formula: — 

First    day,    morning,    985°;    evening,    100"  day, 

morning,   99'5°;   evening,   1015°:    third   day,   morning*   100 
evening,  102  5°:  fourth  day,   morning,    1015°;   evening,    IM\ 
In   the   second   half  of  the    week  the   evening   temperature  is 
from  103°  to   1 01°,— the  morning  temperature  about  a  degree 
lower.     On   the   third   or   fourth   day   the    fostigium   or  height 
of  the  fever  is  attained,  when  the  temperature  in  the  evening 
amounts  at   least   to    103'5°    Fahr.      From    that    time    onw 
the  fever  proceeds  in  regular  stages  of  weekly  and  hall 
periods.     When   the   temperature   on    the    first  or  second   day 
reaches  to  104°,  or  where  in  a  child  or  in  an  adult  the  evening 
temperature  between  the  fourth  and  sixth  days  does  not  rise  u> 
103°,  where,  in  the  second  half  of  the  first  week  there  is 
siderable  abatement  of  the  evening  temperature,  we  have  in  such 
cases  certainly  not  to  do  v:iih  typhoid  fever;  on  the  other  hand, 
the  disease  may   always  be   recognized  when  there   is  in  the 
evening  hours  a  persistent  elevation  of  teiuj  iei«  tare.     During  the 
second  half  of  the  first  week  both  mild  and  severe  cases  follow 
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so  that,  lor  the  purposes  of  pragmas.  the 
of  temperature  is  of  little  consequence  daring  the  fint 
•  h*  *^ood  week  typhoid  fever  may  be  excluded  with 
greatest  probability,  if  between  the  eighth  and  eleventh  dart 
the  temperature   is  below  103*.      Such  a  temperature  is  n 
net  with  at  this  period  in  any  other  disease,  and  wfc  -or* 

unequivocal  syropt//att  will  certainly  be  present      It  it  only  in 
the   maxima  of  the  temperature  that  sometime*  a  difference  k 

i  Me  between  very  mild  and  very  severe  sttarks     In  the  mild 
eases  there  is  now  and  then  a  large  decrease  of  temperature 
observable  toward*  the  end  of  the  first  week — namely,  from  14 
to  |  At  the  beginning  of  ike  motmd  week,  or  at 

the  lat<  i  its  second  half,  severe  and  mild  cases  di 

unmistakably  that  Uie  course  at  that  period  is  decisive  as  regards 
what  tin;  future  progress  will  be  A  favourable  count* 
the  second  week  permits  us  to  anticipate  a -favourable  termina- 
Hon  of  tin-  disease.  In  mild  cases  (analogous  to  those  of  modi 
small-pox),  although  the  evening  temperature  may  reach  103*; 
and  even  exceed  104*,  considerable  abatements  (I*  to  2°)  take 
place  during  the  morning,  which  become  more  and  more  obvious 
toward*  the  end  of  the  second  week.  Such  mild  eases  progress 
favourably  when  the  exacerbations  do  not  begin  before  ten  o'clock 
hi  morning,  so  that  before  midnight  an  abatement  takes  place; 
whs£  thefts  conditions  remain  daily  the  same,  or  when  a  diminu- 
tion of  temperature  shows  itself,  although  not  more  than  half  a 
deg!  Ij  lastly,  when  there  is  aa  abatement  on  the  eleve 

twelfth,  and  fourteenth  daym 

A  retardation  of  recovery  until  at  least  the  fourth  week  is  tu 
he  anticipated  when  in  the  second  week  the  morning  temperature 
is  above  108*  and  the  evening  above  104*6°;  when  the  exacerba- 
tions occur  early  in  the  forenoon  and  remain  after  midnight;  and, 
lastly,  when  a  fall  in  temperature  about  the  middle  of  the  week 
dtw-s  u.it  take  place 

A  permanent  tempera-tore  of  104*  is  an  unfavourable  sign — so 

. !i  elevation   i>t"  the  manifBg  above  the  evening  teinpera- 

tares,     A  atvttte  form  of  the  is  to  be  expected  when  the 

morning  tan]  <  niture  at   the    beginning   of  the  second  week  is 

■■■<■    lor     iiul    when  the   evening  reaches    nearly  106*;   and 

n  toward*    the    end    of   the  week    a    rise  still    takes  pi 

The    most  unfavourable   cases    are    those  where,  in   addition  to 
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these  unfavourable  conditions,  oscillations  are  added,  even  if  these 
consist  in  diminution  of  temperature. 

In  the  third  week  the  patient  enters  upon  those  highly 
characteristic  quotidian  vacillations  of  4°,  6°,  and  eveu  more 
degrees  Fahr.  between  the  morning  and  the  evening  temperatures. 
If  the  case  is  mild,  the  evening  exacerbations  gradually  decrease 
in  intensity,  and  the  morning  temperature  is  regularly  at  first 
from  3°  to  4°  below  the  evening.  The  fever  ceases  in  the  course 
of  the  week,  the  temperature  reaching  its  natural  standard,  and 
convalescence  commences,  as  a  rule,  sometimes  in  the  third 
week,  generally  in  the  fourth  week,  or  at  the  latest  in  the 
fifth  week. 

In  severe  cases  the  characteristics  mentioned  as  peculiar  to  the 
third  week  already  commence  in  the  second.  The  temperature 
in  the  mornings  is  high  (104°  Fahr.,  and  more),  and  differs  but 
little  from  that  in  the  evening;  or  even  that  high  temperature 
increases  in  the  afternoon  and  evening  to  a  still  higher  degree. 
In  this  it  differs  from  a  remission  of  the  fever  in  a  mild  case, 
inasmuch  as  in  remissions  the  heat  in  the  mornings  sinks  below 
the  average  degree  of  temperature  in  typhoid  cases — i.  e.,  below 
103*3°  Fahr.  to  104°  Fahr.  In  seveie  cases,  on  the  contrary,  the 
temperature  always  remains  above  the  average  degree,  and  rises 
still  higher  in  the  evening.  Real  remissions  in  such  cases  are  not 
met  with  during  the  whole  of  the  second  and  third  weeks;  but 
when  the  case  is  favourable,  although  severe,  the  temperature  is 
about  a  degree  lower  than  in  the  second  week,  and  the  remissions 
do  not  take  place  till  the  fourth  week;  and  if  the  temperature 
remains  as  high,  or  rises  higher  than  it  was  in  the  second  week, 
the  remissions  do  not  occur  till  the  fifth  week,  and  irregularities 
in  the  ranges  of  temperature  always  render  the  prognosis 
doubtful 

So  late  as  the  fourth  week  the  evening  temperatures  are  still 
high,  and  they  decrease  very  gradually  even  in  favourable  cases. 
Towards  the  end  of  the  fourth  week,  or  in  the  fifth  week,  or  even 
so  late  as  the  sixth  week,  the  great  and  increasing  remissions 
commence — a  period  at  which  various  other  phenomena  occur, 
and  when  the  complications  and  dangers  are  numerous. 

The  complications  generally  make  their  appearance  about  the 
third  week,  and  threaten  or  tend  to  a  fatal  end  up  to  the  very 
beginning  of  convalescence.     In  the  mild  types  the  growths  in  the 
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intestinal  glands  are  no  doubt  such  as  are  eliminated  by  wmm 
rupture  of  the  vesicles,  which  simply  heal  without 
The  never*  case*  owe  their  severity  partly  to  the  more 
growth  of  new  material  in  the  vesicles  of  Fever s  gbods, 
to  the  mode  of  elimination  of  that  material;  the  healing  at  1 
parts  being  accomplished  under  great  excitement  of 
re-action,   renewed  hypenemia,    sloughing,  softening,  and 
cicatrization. 

Cases  intermediate  in  severity  between  the  mild  and  aevete 
cwm  just  described  are  not  unfrequently  met  with.  Many  of 
them,  although  they  show  a  course  more  or  leas  irregular,  never- 
theless follow  a  pretty  clearly  defined  type  as  to  variations  of 
temperature,  and  are  capable  of  clinical  recognition*  There  are 
still  considerable  evening  exacerbations  during  the  second  week, 
yet  with  a  tendency  to  abatements  in  the  mornings.  During  the 
third  week  great  vacillations  between  morning  an- 1  ♦♦veiling 
temperature  continue,  and  sometimes  also  between  single  daya 
During  the  fourth  or  fifth  week  the  normal  temperature  Is 
reached  in  the  morning;  but  it  is  only  in  the  fifth  or  sixth  week 
that  the  temperature  becomes  permanently  normal — the  evening 
temperature  showing  a  complete  freedom  from  fever — so  that 
the  beginning  of  convalescence  can  only  be  established  with 
ihity  by  the  use  of  the  thermometer. 

In  the  majority  of  cases  of  typhoid  fever,  severe  as  well  aa 
mild,  a  peculiar  periodicity  of  weeks  and  half  weeks  cannot  be 
mistaken.  Each  week  shows  a  distinct  character,  which  can 
be  overlooked  in  a  graphic  representation.  On  the  first  and  last 
days  of  each  week  changes  generally  take  plate  which  are  either 
temporary  changes,  or  continue  till  the  fever  subsides. 

Duration  of  Attack  and  the  Mode  of  Recovery,  or  the  transition 
into  the  feverless  state,  is  peculiar  and  characteristic  of  eni 
fever.  With  rare  exceptions,  the  defervescence  is  a  remittent 
one.  The  great  vacillations  between  morning  and  evening  r* 
for  a  longer  or  shorter  interval  For  weeks  the  evening  tempera- 
ture may  amount  to  104°  Fahr.  or  more,  whilst  in  the  morning 
the  patient  is  quite  free  from  fever.  At  the  same  time  the  trans- 
ition into  the  feverless  condition  may  follow  diiferent  courses, 
The  remissions  may  either  become  longer  and  longer — the  morn- 
ing temperature  decreasing  and  the  evening  remaining  stationary; 
or  after  some  time  the  remission  may  become  shorter  and  bIiot 
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evening  temperature,  together  with  the  morning  tempera- 
ture, gradually  descending.  Again,  the  differences  between  the 
morning  and  the  evening  temperatures  may  remain  nearly  the 
same,  while  a  relative  decrease  takes  place  at  both  periods;  or  the 
fever  shows  a  sudden  transition  into  the  remissions  with  low 
temperatures — changes  which  generally  correspond  with  the 
commencement  of  weeks.  The  period  of  development  of  the 
disease  occupies  two  weeks,  or  a  week  and  a  half  in  slight  cases; 
in  severe  cases  it  may  occupy  two  and  a  half  to  three  weeks. 
The  initial  stage  (that  is,  the  period  when  the  growth  of  material 
in  Peyer  8  patches  takes  place)  lasts  about  half  a  week.  The 
removal  or  elimination  of  the  growth  may  take  place  in  a  week ; 
bat  the  process  may  extend  over  several  weeks.  In  mild  cases 
the  disease  continues  at  its  height  for  only  a  week  or  a  week 
and  a  half, — rarely  for  two  weeks;  so  that  the  whole  duration 
of  a  mild  case  of  typhoid  fever  extends  from  eleven  to  eighteen 
days.  The  period  of  convalescence  occupies  from  one  to  two 
weeka  The  whole  disease,  therefore,  in  mild  cases,  may  be 
gone  through  in  from  three  to  four  weeks, — rarely  in  two  weeks 
and  ahal£ 

In  severe  cases  the  disease  continues  at  its  height  for  from  two 
weeks  and  a  half  to  three  weeks  and  a  half  Then  an  undecided 
period  of  irregular  duration  succeeds,  after  which  decided  abate- 
ment is  established,  the  defervescence  occupying  a  week,  followed 
by  another  week  of  convalescence.  Consequently,  the  whole 
disease  extends  from  four  and  a  half  to  ten  weeks,  or  even 
longer.  Regarding  the  mean  duration  of  illness  in  typhoid  feve>\ 
considerable  differences  of  statement  are  to  be  found — &  circum- 
stance not  to  be  wondered  at  when  the  nature  and  seat  of  the 
pathognomonic  lesions  of  this  form  of  fever  are  recognized  as 
influencing  the  duration  of  the  disease. 

Dr.  Shattuck  assigns  the  mean  duration  of  typlund 

finer  to  be 22  to  24  days. 

The  mean  duration  of  the  Parisian  cases  of  1839-40 

were 19-6  „ 

Dr.  Jackson's  experience  in  America  gives    .  22     „ 

Dr.  Jenner  s  experience  in  London  leads  him  to  give  21  to  30     „ 
Dr.  Murchison 24*6  „ 

The  mean  of  these  varied  statements  gives  nearly  twenty-three 
days. 
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It  is  now  well  known  that  during  the  progress  of  this  form  rf 
fever  there  is  a  repetition  of  the  development  of  new  material  in 
the  individual  gland- vesicles  of  the  intestine,  and  consequently  a 
succession  of  retrograde  metamorphoses;  so  that,  in  many  extreme 
cases  of  typhoid  fever,  it  is  not  unusual  to  bare  the  malady 
prolonged  throughout  a  course  nearly  double  as  loDg  as  ths 

thus;   and  that,  undoubtedly,  the  influence  of  the  second 
local  lesions  of  typhoid  fever  is  great  in  protracting  the 
Thus  it  is  that  a  very  indefinite  idea  of  its  duration  prevails; 
an  Dr.  Jenner  has  shown,  it  is  of  the  greatest  importance  to  k 
when  the  original  fever  ceases,  after  which  we  are  to  consider  the 
subsequent  symptoms   as   due   to   the   effects  produced 
local  lesions. 

As  long  as  fresh  eruption  continues  to  appear,  the  fever  cannot 
be  regarded  as  having  terminated;  and,  except  in  cases  of  relapse, 
fresh  spots  never  appear  after  the  thirtieth  day  (Jekxer)  or 
thirty-fifth  day  (MUBCHISON). 

True  relapses  are  occasionally  observed.     They  occur  about 
days  or  a  fortnight  after  convalescence  from  the  first  attack,  and 
are  marked  by  a  return  of  all  the  former  symptoms;  while 
i] oration  of  the  attack  is  usually  shorter  than  that  of  the  first; 
and,  according  to  the  experience  of  Murchison,  it  is  more  severe. 
Bacfa  relapses  are  most  common  in  autumn. 

In   particular  cases   following  a  spontaneous   course,  and  still 
more  in  cases  treated  with  calomel,  a  considerable  short 
the  whole  febrile  period  will  not  only  be  observed,  but  some 
peculiar  modes  of  defervescence  will  occur.     Tin  tee  ia 

reduced  where  calomel  acts  beneficially;  and  the  beneficial  rami*- 
sion  is  persistent 

The  influence  of  hemorrhage  from  the  bowels  in  reducing 
temperature  has  been  also  well  shown  in  a  case  recorded  by  Dr 
Parkes.  It  occurred  in  a  female  twenty-five  yeara  of 
Diarrhoea  was  considerable;  and  blood  was  largely  passed  in 
fluid  stools  the  night  before  the  seventeenth  day  of  the  fever. 
On  the  morning  of  the  seventeenth  day  the  temperature  was 
as  low  as  93°  Fahn,  rising  in  the  evening  to  about  10T  Fahr. 
After  the  eighteenth  day  diarrhoea  ceased;  hut  the  ditferenoea 
between  the  morning  aud  evening  temperatures  continued  to  be 
very  great ;  and  it  was  not  till  the  twenty-sixth  day  that  tb 
differences  began  to  grow  less  and  less. 
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The  approach  of  death  is  indicated  by  a  permanent  or  persistent 
elevation  of  temperature  in  the  morning  (as  high  as  106°);  by  a 
sudden  rise  to  108°,  or  even  higher;  and  more  seldom  to  a  depres- 
sion below  93°. 

Condition  of  the  Urine  in  Typhoid  Fever. — It  is  not  till  the  third 
or  fourth  day  of  the  fever  that  the  urine  assumes  any  special 
characters.    It  is  peculiar  in  the  following  respects: — 

L  As  to  normal  constituents: — (1.)  The  water  is  greatly  dimin- 
ished, generally  about  one-half,  or  even  to  one-fourth  or  one-sixth. 
This  lessening  of  the  water  is  most  marked  during  the  first  week; 
it  then  begins  to  increase  gradually  during  the  second  and  third 
weeks;  and  at  the  end  of  the  fourth  week,  in  favourable  cases,  it 
has  reached  its  normal  standard.  (2.)  The  whole  amwint  of  the 
urine  does  not  seem  to  stand  in  any  close  relation  to  the  febrile 
heat ;  but  when  the  temperature  begins  to  fall  permanently,  the 
mine  increases  at  once,  or  very  soon  after.  (3.)  The  specific 
gravity  of  the  urine  is  high  in  almost  all  cases  where  the  urine  is 
scanty;  and  at  convalescence  the  specific  gravity  diminishes, 
sometimes  before  the  amount  of  water  increases;  i.  e.,  at  con- 
valescence the  lessening  of  the  solids  of  the  urine  is  often  prior  to 
the  increase  in  the  water.  (4.)  The  urea,  as  a  rule,  seems  to  be 
augmented,  during  the  febrile  period,  above  the  physiological 
standard  proper  to  the  individual ;  and  it  sinks  again  below  this 
standard  during  convalescence.  The  amount  of  increase  varies: 
Vogel  has  noted  78  grammes,  or  1,200  grains,  in  24  hours;  while 
Farkes  has  noted  57  grammes,  or  880  grains,  in  that  time.  In 
most  of  the  cases  observed  by  Dr.  Parkes  the  average  increase 
has  been  about  one-fifth  above  the  physiological  standard  proper 
to  the  individual ;  and  the  augmentation  is  most  marked  in  the 
first  week,  when  the  water  and  the  chloride  of  sodium  are  at  the 
lowest  point;  and  if  the  fever  be  continued  beyond  the  third  or 
fourth  week,  the  urea  keeps  up  in  amount.  The  relation  of  urea 
to  temperature  is  yet  uncertain.  (5.)  The  chloride  of  sodium 
is  diminished  (indefinitely) ;  the  cause  of  the  diminution  being  in 
part  due  to  the  lessened  ingress  of  this  substance  on  account  of 
spare  diet:  or  due  to  the  elimination  of  large  quantities  of  it  with 
the  stools  or  the  sweat.  (6.)  TIte  uric  acid  is  uniformly  increased 
in  amount;  and  it  is  relatively  greater  than  that  of  the  urea.  It 
is  often  doubled  in  amount ;  and  the  increase  progresses  up  to  the 
fourteenth  day,  when  it  is  at  its  greatest    It  then  diminishes  to 
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the  twenty-first  or  twenty-eighth  day;  and  during  convalescence 
falls  below  the  normal  amount.     Spontan  posits  of  urate* 

»,rc  ur  very  frequently;  and  when  there  is  no  such  deposit  it  may 
be  brought  about  by  a  drop  of  acid;  but  as  yet  the  fact  has  no 
particular  significance,     (7.)  Ths  sulphuric  Mid  and  phooph 
Is  maintain  their  amounts  very  much  the  same  as  in  bejt) 
and  sometimes  a  little  above  that:    and  seeing  that  mucl 
the  former  is  derived  from  food,  its  abundance  in  typhoid  f 
would  indicate  active  tissue-change,  when  little  or  no  foo«i 
being  taken.     (8.)   The  pigment  at  first  is  sometimes  euonnoi 
increased,  measured  after  Vogel'a  method  (by  comparison  with  a 
scale  of  colours).     It  has  sometimes  amounted  to  80  or  100  in  2f 
hours,  the  normal  amount  being  3  to  6  (Vogel).      This,   Dr. 
Partes  says,  is  to  be  referred  to  increased  disintegration  of  blfl 
cells;  it  is  therefore  much  more  highly  coloured  than  the  mere 
concentration  will  account  for,      (9,)   Th<*  a  /'  the  u 

appears  always  great  during  the  early  period,  simply  from 
concentration;  but  by  neutralisation  with  an  alkali  it  is  found 
actually  to  be  below  the  average  by  one-fifth,  or  even  by  one- 
fourth.  During  the  third  week  the  acidity  still  continues  to 
lessen ;  and  ultimately  the  urine  may  even  become  alkaline  fi 
fixed  alkali.  It  may  also  become  alkaline  from  ureal  decomj 
tiou,  soon  after  being  passed  Therefore  it  is  necessary,  in  all 
observations  on  this  point,  to  distinguish  carefully  between  the 
alkalinity  due  to  fixed  alkali  and  that  due  to  ammonia, 

IL  As  to  abnormal  constituents; — {1.)  Albumen  occurred  in 
333  per  cent,  of  the  cases  examined  by  Dr.  Parkes.  In  23  per 
cent,  of  these  cases  it  was  temporary,  and  entirely  disappeared 
before  the  patients  left  the  hospital  In  the  other  cases  it  was 
permanent  j  and  in  one  of  these  a  very  profound  kidney  lesion 
which  had  not  previously  existed  was  immediately  excited  bj 
fever.  (2.)  Renal  epithelium,  casts,  and  blood  are  sometimes  seen 
in  the  cases  with  temporary  albuminuria — the  blood  general! 
microscopic  quantities;  although  in  bad  cases  it  may  be  greater  in 
amount  Different  phenomena  in  the  course  of  typhoid  fevw 
variously  affect  the  urine.  The  effect  of  diarrhoea  is  to  diminish 
both  water  and  solids,  the  chloride  of  sodium  especially.  Non- 
excretion  of  urea,  or  deficiency  in  its  solid  matters,  often  coincides 
with  the  putrid,  adynamic,  or  profound  "typhoid"  state,  and  with 
iptoms  which  imply  more  or  less  blood  poisoning  from  r< 
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tion.  Local  lesion  in  the  kidney  may  lead  to  this,  or,  from  failing 
circulation,  less  blood  may  pass  through  the  renal  vessels,  or 
there  may  be,  as  Dr.  Parkes  suggests,  some  special  condition  or 
combination  of  urea  which  hinders  transudation.  Such  non- 
excretion  is  most  apt  to  supervene  during  the  third  or  fourth 
week,  when  the  first  stage  of  the  disease  is  over,  and  when  the 
growths  in  Peyer's  glands,  and  in  the  mesenteric  glands,  are 
softening,  when  the  secondary  blood  poisoning  occurs,  and  when 
the  heart's  action  tends  most  to  fail 

Judging  from  the  urine  alone,  the  febrile  action  appears 
strongest  in  the  first  week  of  enteric  or  intestinal  fever  (typhoid), 
although  the  temperature  is  highest  in  the  second  and  commence- 
ment of  the  third  week. 

The  prognosis  in  severe  typhoid  fever  appears  to  be  more 
favourable  in  proportion  to  the  free  excretion  of  urea  and  uric 
acid  (Pabkes).  The  excretion  of  these  effete  products  is  a  most 
necessary  point;  for  there  is  more  danger  in  their  retention  than 
in  any  amount  of  fever  and  formation  of  them  with  elimination 
The  greater  the  excretion  in  typhoid  fever  the  better;  and  as 
long  as  500  to  700  grains  of  urea  in  men,  or  300  to  500  in 
women,  are  being  passed  in  each  twenty-four  hours,  the  progress 
so  far  is  favourable.  But  whenever,  while  the  fever  continues, 
the  urea  falls  much  below  these  amounts,  we  may  anticipate  a  low 
typhoid  condition,  or  some  local  inflammation,  as  pleurisy,  which 
may  relieve  the  blood  for  a  time  from  some  of  the  effete  products, 
bat  which  at  the  same  time  may  kill  the  patient. 

The  existence  of  slight  albuminuria  or  hematuria  is  not  of  itself 
unfavourable;  but  if  either  be  in  large  amount,  or  if  there  be 
exfoliation  of  epithelium  or  renal  cylinders  present  in  the  urine, 
retention  of  urea  and  its  consequences  may  be  expected. 

XorUd  Anatomy  of  the  Lesions  in  Typhoid  Fever,  with  special 
reference  to  the  Phenomena  and  Progress  of  the  Disease. — The 
abdominal  complications  of  typhoid  fever,  as  they  are  sometimes 
called,  are  mainly  due  to  lesions  of  the  solitary  and  aggregate 
glands  of  Peyer,  and  to  enlargement  of  the  mesenteric  lymphatic 
glanda  This  lesion  in  the  ileum  is  especially  recognized  as  the 
"  anatomical  sign "  of  enteric  or  typhoid  fever.  It  is  necessary 
to  remember,  however,  in  connection  with  the  age  of  typhoid 
fever  patients,  that  the  solitary  vesicles  and  the  aggregate  glands 
of  Peyer  are  known  to  be  most  fully  developed  and  most  active 
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in  youth,  up  to  the  age  of  early  manhood;  utter  that  ti 
begin  to  disappear,  and  are  obviously  less  active  in  the  adult 
after  thirty  years  of  ■{$&.     Structure  and  function 
alike   impaired  by  age,  till  at  length,  after  forty  or   forty-five 
years,  truces  only  of  their  existence  are  apparent,  or  they  have 
altogether  disappeared.     The  gland  substance  (whose  structure 
has  been  so  well  described  by  Dr.  Allen  Thomson,  Kolliker,  and 
Boehm)  no  longer  exists;    and  the  places  when*  the   put 
Peyer  once  were  may  be  detected  only  after  careful  examine 
— a  mark  of  varied  form  and  character  being  all  that  indicate* 
the  place  of  the  patch.      There  is  therefore  a  good  anatomical 
reason  why  typhoid  lesions  am  rarely  found  after  fifty  years  of 
age,  and  seldom  after  forty.     Dr,  Je&ner  records  only  three  cases 
beyond  fifty — namely,  one  at  fifty-one  and  tiro  at  fifty-five.     Dr. 
Wood  has  observed  one  ease  at  fifty -five  years  of  age      Dr    Mur- 
chison  notes  two  cases  above  sixty -five,  and  refers  to  fh 

9  between  sixty  and  seventy -five,  related   by  MM.  Loful 
and  Gendron.     Dr,   "Wilks  refers  to  the  case  of  a   woman  m 
seventy,  of  very  doubtful  history  (Path.  Society,  1861).     Tl 
capfcioiial  eases  are  explicable  when  it  is  known  that  the  exist-. 
and  functional  activity  of  tl;  ids  are  sometimes  prolonged 

for  an  indefinite  term  of  years  beyond  the  usual   period 

a,     On  the  other  hand,  it  is  in  childhood  and  early  life 
that  these  glands  are  most  obvious,  and  their  functional  acti 
the  greatest;  and  therefore  it  is  extremely  significant  to  find  that 
"more  than  one-half  of  the  cases  of  typhoid  fever  occur  betv 
fifteen  and  twenty -five  years  of  age;  and  in  very  early  life 
proportion  of  eases  of  typhoid  would  be  greater  were  it  not  that 
many  children  labouring  under    this    disease  are  described  as 
cases  of '  Infavtile  R&jnitknt  Fever * "  (MracHisoN). 

The  following  records  with  regard  to  the  age  of  typhoid 
[itients,  collected  by  Dr.  Jlurehison,  demonstrate  these  points: — 
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Under  Ten  Yean, 

Fifteen  Years,    . 
From  Fifteen  to  Twenty  -five  Yean, 
Twenty *uve  Yeara  md  upward*,  . 
Thirty' 
Forty 

Sixty  „  „ 
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The  average  age  of  typhoid  fever  cases  is  21  J;  and  the  fever  is 
pre-eminently  a  disease  of  childhood  and  adolescence. 

LerionB  in  Typhoid  Fever. — Of  these  the  most  noticeable  are  to 
be  seen  in  the  intestines,  and  may  be  considered  in  the  following 


I.  A  generally  congested  state  of  tJie  mucous  membrane  of  Hie 
intestines,  especially  expressed  in  the  vicinity  of  the  solitary 
glands,  which  are  surrounded  by  vascular  rings,  and  clustered 
groups  of  vesicular  glands  which  constitute  Peyers  patclies* 
This  vascularity  seems  to  be  very  general,  involving  more  or 
less  of  the  abdominal  viscera.  Sensations  of  heat  and  abdominal 
distress  are  associated  with  this  morbid  state,  and  the  lineaments 
of  the  belly  are  obliterated. 

IL  Associated  with  this  congestion,  the  gland-vesicles  become 
obviously  prominent.  Increased  growth  of  the  gland-cells  occurs, 
till  the  closed  sacs  of  the  glands  become  filled  up  with  crude 

*  The  following  tabular  statement  of  the  anatomical  forms  of  the  glands  which 
compose  the  substance  of  the  mucous  membrane  of  the  alimentary  canal  is  mainly 
condensed  from  a  careful  description  of  them  by  Dr.  Allen  Thomson,  Professor  of 
Anatomy  in  Glasgow,  published  in  Goodsir's  Annals  of  Anatomy,  vol.  i.,  p.  33, 
and  from  the  descriptions  of  Kblliker.  The  nomenclature  is  definite,  and  distinc- 
tive of  the  various  forms  of  the  glands;  and  it  will  be  adhered  to  in  all  the  future 
descriptions  of  lesions  of  the  mucous  membrane  of  the  intestines.  Much  confusion 
prevails  from  the  indifferent  use  of  the  terms  vesicle,  tubule,  follicle,  Ac,  as 
applied  to  the  mucous  glands  in  descriptions  of  the  lesions  in  dysentery  and  fevers ; 
therefore  it  is  considered  necessary  to  explain  exactly,  at  the  outset,  the  nomen- 
datore  adopted  in  the  text. 

L  Vesicular,  Lenticular,  or  Pimple-like  Glands — Usually  closed. 

(«.)  Solitary— e.  g.y  in  the  palate,  buccal  membrane,  oesophagus,  and  stomach ; 
also  found  deeply  imbedded  in  the  great  gut,  and  scattered  more  near  the  surface 
of  the  email  gut 

We  know  nothing  about  the  comparative  abundance  of  these  glands  in  a  healthy 
intestine ;  nor  are  we  certain  whether  or  not  they  disappear  after  a  certain  age, 
like  the  vesicles  which  compose  Peyer's  patches.  Many  of  the  so-called  solitary 
gland*  seen  in  disease  may  be  in  reality  new  formations.  At  all  events,  they 
occur  in  much  greater  numbers  in  certain  diseases  than  their  known  frequency 
of  appearance  in  the  healthy  intestine  would  lead  us  to  expect. 

(b.)  Clustered  in  groups—  e.  g.t  Peyer's  patches  of  glands  in  the  ileum. 

IL  Follicular  Open  Glands  or  Crypts — A  transient  condition  of  the  vesi- 
cular glands,  after  rupture  and  discharge  of  their  contents— t.  g.t  great  gut  and 


IIL  Tubular  Glands — Occur  in  the  small  and  large  intestines,  as  the  so-called 
follicles  of  Lieberkiihn ;  and  in  the  stomach,  as  the  stomach  tubes. 

IV.  Racemose  Glands — Consisting  of  tubes  with  simple  sacs  or  vesicles,  in 
clusters  round  a  stalk  or  duct—  e.  g.t  the  cardiac  oesophageal  glands,  and  the 
duodenal  glands  of  Brunner. 
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material     Tim  condition  is  sometimes  described  twcence 

of  the  glands,  and  with  the  congestion  just  noticed  constitute* 
the  stage  of  "infarction*1  as  described  by  the  older  author*. 
Symptoms  denoting  intense  irritation  of  the  mucous  membrane 
— catarrhal  and  gai  mptoms — prevail;   and  the  mucous 

•uhrane  generally  is  swollen  and  turgid,  especially  the  villi  of 
the  intestines,  which  are  particularly  distinct,  imbedded  in  a  thick 
layer  of  dirty -yellow  gelatinous  mucus.     Although   tbes< 
tions  seem  to  involve  the  whole  of  the  mucous  membrane  *w 
first  instance,  yet  they  soon  begin  to  be  more  expressed  toward* 
the  lower  end  of  the  small  gut  than  in  any  other  part.     The  I 
at  which  this  increase  of  cell-growth  commences  in  these  gland* 
is  not  yet  well  defined  in  relation  to  the  day  of  the  fever.     It 
seems  certain,  however,  that   it  occurs  within  the  first  w> 
but  it  may  be  later.    A  case  is  described  by  Dr.  Sanfcey,  in 
first  volume  of  the  Pathological  Societies  Transactional  in  wt 
dissection  showed  the  growth  in  the  glands  as  early  as  the  fifth 
day.    The  bulging  of  the  patch  and  the  extent  of  intumesc* 
vary  considerably  in  different  patches  ;  and  simultaneously  with 
these  conditions  the  mesenteric  glands  begin  to  increase  in  susa 
They*  too,  are  supplied  with  an  increased  quantity  of  blood,  and 
the  increased  tissue  of  the  gland  becomes  unusually  soft   and 
elastic, 

1.1 1*  A  subsidence  of  the  general  congestion,  and  of  the  genrmUy 
targi'.l  State  of  ike  mucous  membrane,  takes  place  after  the  gfanti- 
growth  has  been  fully  developed.  Nevertheless,  the  growth  con- 
tinues actively,  and  progresses  rapidly  till  the  patches  of  R 
become  so  thick  as  to  be  elevated  three  or  four  lines  al 
the  surface  of  the  mucous  membrane.  A  beautiful  vascular  balo 
encircles  them,  stopping  short  at  their  margins;  and  a  contracted 
border  surrounds  the  margin  of  the  patch,  which  gives  it  a  sessile 
fungiform  aspect,  with  an  umbiiicated-Iike  depression  on  ite 
su dace.  Growth  is  now  confined  within  narrow  limits,  pressing 
on  the  muscular  coat  below  and  the  mucous  coat  above.  The 
patches  assume  various  aspects  as  to  colour;  and,  when  vascular, 
they  have  an  appearance  which  has  acquired  for  them  the  de- 
scription of  being  like  "fleshy  lumps  ;*  their  tawny  grey  colour 
showing  through  the  peritoneum  of  the  gut.  Varicose  vessels 
abound  in  the  vicinity t — a  fact  of  some  importance  in  connection 
with  the  formation  of  thrombi,  and  which  may  lead  to  hepatic 
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pulmonary  embolism.  The  specific  gravity  of  the  mucous  tissue 
of  Peyer's  patches  is  obviously  changed  by  such  increased  growth, 
ranging  from  1032  to  1044. 

IV.  Softening  of  the  contents  of  tJie  tumid  gland-cells  seems  to 
be  the  next  event  in  the  series,  and  which  would  appear  to  be 
preliminary  to  one  or  other  of  the  following  results,  namely: — 

V.  Conditions  under  which  the  softened  contents  of  the  glands 
begin  to  be  eliminated.  This  elimination  seems  to  take  place  in 
one  or  other,  or  in  each  of  the  three  following  ways ;  conveying 
oat  of  the  body  by  the  intestinal  discharges  abundance  of  morbid 
material,  presumed,  with  great  probability,  to  contain  the  specific 
virus  of  the  fever: — 

1.  Elimination  wWumt  ulceration — simply  by  tlie  rupture  of 
the  hitfierto  closed  gland-vesicles.  This  is  the  usual  and  natural 
way  in  which  the  vesicles  of  Peyer's  patches  become  open  follicles 
in  the  course  of  their  normal  physiological  existence.  For  many 
reasons  I  am  induced  to  believe  that  this  is  the  natural,  the  most 
common,  and  the  most  frequent  mode  by  which  the  softened  new 
growth  in  typhoid  fever  is  got  rid  of — namely,  by  the  escape  of 
the  softened  contents  of  the  glands  through  the  rupture  of  the 
vesicles  in  the  ordinary  way.  The  vesicles  then  collapse,  and 
assume  the  appearance  of  little  pits,  depressions,  or  follicles,  and 
so  give  rise  to  that  "reticulated  indistinctly  pitted  surface"  so  often 
seen  after  all  evidence  of  gland-structure  has  disappeared.  Thia 
view  is  also  consistent  with  the  observation  of  Wedl,  when  he 
says  that  "the  glands  in  question  not  unfrequently  burst;  and  the 
capsules  also  may  collapse,  in  consequence  simply  of  absorption  of 
their  contents.  Owing  to  one  or  other  of  these  occurrences,  the 
Peyerian  patches  acquire  the  well-known  reticulated  aspect,  since 
the  mucous  membrane  surrounding  the  individual  capsules  assumes 
the  form  of  a  projecting  border;  and  entire  patches  present  the 
appearance  of  a  fine  sieve"  (Pathological  Histology,  p.  221). 
The  ordinary  peristaltic  action  of  the  intestines  may  assist  this 
mode  of  elimination  by  rupture  of  the  vesicles,  if  the  softening  is 
complete.  One  case  I  dissected  at  Scutari  led  me  first  to  this 
conclusion.  In  this  case  a  process  of  growth  and  elimination 
seemed  to  have  gone  on  for  at  least  one  month  previous  to  death ; 
and  the  elimination  of  the  material  from  the  patches  took  place 
without  ulceration.  The  man  died  suddenly  from  aneurism  of  the 
aorta.    A  lull  in  the  febrile  symptoms  had  led  to  his  premature 
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discharge  from  hospital;  and  the  day  on  which  he  suddenly 
wns  to  have  witnessed  his  embarkation  for  England, 
patches  were  in  an  extremely  interesting  condition.     They 
all  largo  and  obvious.     In  some  parts  of  them  the  vesicles  wen* 
greatly  distended  with  the  material  of  growth,  in  a  milky 
condition ;  while  other  parts  of  the  same  patch  wer» 
bare,  and   dotted    OTOT  with    minute   points   of  black    pigt; 
These  parts  were   quite  bare  of  all  gland-stnieture,  and  had  a 
reticulated  appearance, 

In  corroboration  of  this  view,  it  is  to  be  observed,  fill  * 
Dr,  Friedrich,  of  Dresden,  considers  the  elimination  of  the  deposit 
from  the  Peyerian  patches  in  the  typhoid  fever  of  n,  by 

the  formation  of  sloughs  and  ulceration,  as  extremely  rare, 
the  most  part,  only  single  follicles  [vesicles?]  in  the  glandular 

dniblage  an  infiltrated,  and  these,  either  from  resorption 
the  infiltrated  material,  or  more  often  from  rupture  of  the  follicle 
[vesicle]  within  the  intestinal  canal,  revert  to  a  noma 
without  the  formation  of  any  eiotUrix  (Brit  and  For.  M*. 
July,  1858,  p.  168). 
2,  Elimination  hy  ulceration  of  the  #WolUn   </!<> 
groups  of  various  sizes,  involving  more  or  less  of  surrounding 
tissue  in  ulceration,  and  tending  to  induce  perforation  of  the  gut 
or  peritonitis.     Considering  the  severe  nature  of  this  lesion,  and 
taking  into  account  the  fact  that  a  large  proportion  uf  cases  of 
typhoid  fever  recover,  it  seems  to  me  that  this  is  a  mode  of  elim- 
ination which  occurs  much  less  frequently  than  the  mode  air 
described.     Of  course,  it  is  the  state  most  frequently  met  with 
r  death;  for  ulceration  of  Peyers  patches  is  the  characteristic 
"anatomical  sign"  of  typhoid  fever.     The  time  of  conn 
ulceration  of  the  mass  appears  to  be  about  the  ninth  or  tenth 
day  (Murchison);  and  the  softening  which  precedes  ulcere  r 
is  associated  with  a  return  of  the    violent  congestion  bo 
small  intestines,  when  the  veins  especially  are  tilled  with  dark- 
coloured    viscid    blood.     The    outbreak   of  the   ulcere   is  alv 
characterized  by  an  aggravation  of  the  original  symptoms,  after 
it  may  have  been  sanguioely  supposed  that  convalescence  I 
decidedly  taken  place.     But  in  such  deceptive  convalescence  the 
abnormal    temperature   is    maintained,  showing   with    absolute 
certainty  that  the  fever  is  not  at  an  end.    The  ulceration  therefore 
is  usually  denoted  (a.)  by  a  re-acceaaion  of  the  febrile  phenomena, 
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with  or  without  diarrhoea;  (&.)  by  abdominal  pains  and  tender- 
ness. Judging  from  post-mortem  examinations,  the  ulceration 
seems  to  commence  at  the  lowermost  patches  in  the  glands 
nearest  to  the  ccecum,  and  the  ileo-coecal  valve  is  often  impli- 
cated in  the  destruction.  The  ulcers  vary  in  number  and  in 
extent;  and  although  there  is  a  tendency  to  perforation  of  the 
gut  in  fatal  cases,  yet  actual  perforation  is  not  common,  and 
peritonitis  may  supervene  without  perforation  having  actually 
taken  place.  Various  statements  have  been  made  concerning  the 
tendency  of  typhoid  ulcers  to  perforate  the  gut,  and  the  frequent 
association  of  this  lesion  with  peritonitis.  Perforation  is  said  to 
be  rare  in  the  northern  parts  of  Europe  (Huss);  but,  from  the 
records  of  Drs.  Mrirchison  and  Bristowe,  it  appears  to  be  a  more 
frequent  mode  of  fatal  termination  than  has  been  commonly 
supposed  in  this  country.  Of  fifty-five  fatal  cases,  perforation 
occurred  in  eight  (Louis);  of  fifteen  fatal  cases,  perforation  oc- 
curred in  three  (Murchison);  of  sixty-three  fatal  cases,  perfora- 
tion occurred  in  twelve  (London  Fever  Hospital  Records) ;  of  fifty 
two  fatal  cases,  perforation  occurred  in  fifteen  (Bristowe). 

From  these  data  it  appears  that  perforation  occurs  in  about 
one  in  five  fatal  cases;  and  it  generally  takes  place  through  the 
ileum  near  the  valve.  Post-mortem  examination  often  discloses 
vigorous  attempts  on  the  part  of  neighbouring  structures  to 
limit  by  union  and  adhesion  the  results  of  perforation,  obviously 
indicating,  in  practice,  the  necessity  of  absolute  rest  throughout 
the  disease. 

The  characters  which  distinguish  the  ulcers  of  typhoid  fever 
from  other  ulcers  of  the  intestines  may  be  stated  as  follows: — (1.) 
They  have  their  seat  in  the  lower  third  of  the  small  intestine, 
their  number  and  size  increasing  towards  the  ileo-coecal  valve. 
(2.)  They  vary  in  diameter  from  a  line  to  an  inch  and  a  half;  but 
a  number  of  ulcers  may  unite  to  form  a  mass  of  ulceration  several 
inches  in  extent  Such  extensive  masses  of  ulceration  occur  close 
to  the  coecum.  (3.)  Their  form  is  elliptical,  circular,  or  irregular, 
—elliptical  when  they  correspond  to  an  entire  Peyer's  patch, 
circular  when  they  correspond  to  a  solitary  gland,  and  irregular 
when  they  correspond  to  a  portion  of  a  Peyer's  patch,  or  when 
several  ulcers  unite  to  form  one.  (4.)  Elliptical  ulcers  are  always 
opposite  to  the  attachment  of  the  mesentery.  (5.)  The  ulcers 
never  form  a  zone  encircling  the  gut,  as  may  sometimes  be  seen 
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in  the  case   of  the   tuberculous   ulcer,  but  their   Ion 
corresponds  to  its  longitudinal  axis,     (6.)  Their  margin  is  formed 
by  a  well-defined  fringe  of  mucous  membrane,  detached  from  the 
submucous  tissue,  a  line  or  more  in  width,  and  of  a  purplt 
slate-grey  colour — an   appearance  best  seen  when  the  1 
floated  in  water,     (7+)  Alter  separation  of  the  slough  thei 
thickening  or  induration  of  the  edge  of  the  ulcer,  as  in  the  case 
of  the  tuberculous  ulcer.     (8.)  Their  base  is  formed  by  a  delicate 
layer  of  submucous  tissue,  or  by  the  muscular  coat,  or  occasion 
by  nothing  more  than  peritoneum.     (9.)  There  is  no  deposit  of 
morbid  tissue  or  new  growth  at  the  base  of  the  ulcer ;  although 
sometimes  fragments  of  yellow  sloughs  may  he  seen  adhering  to 
both  the  base  and  edges  (JitmciusON,  p.  547);     The  ulcers  also 
are  known  to  heal.      Their  cicatrices  have  been  seen  four,  B 
and  thirty  years  after  known  attacks  of  typhoid  fever  (R' 
TAKSKY,  BarrAXUER),     And  in  eases  where  death  occurs  din 
a  relapse,   the   cicatrices  from   the   first  attack   may  be   found 
co-existing  with  the  fresh  growth  in  the  vesicles,  and  with  the 
recent  ulcers  of  the  relapse.     As  a  rule,  the  reparative  proce&i 
does  not  commence  till  the  end  of  the  third  week  of  the  disease, 
and  in  one  case,  where  the  primary  fever  lasted  three  weeks,  and 
where  death  occurred  from  complications  about  the  fortieth  day, 
all  the  ulcers  in  the  ileum  were  cicatrized  (Mcrchlson). 

Cicatrization  commences  by  the   growth   of  a   thin,    delicti 
shining  layer  of  new  growth  which  covers  the  base  of  the  u  < 
and  is  also  attached  to  the  basement  membrane  of  the  I 
coat.     The  fringe  of  mucous  membrane  becomes  adherent  to  this 
new  tissue,  from  the  circumference  towards  the  centre,  until  the 
healthy  mucous   membrane   merges   insensibly  into   the  ser^ 
looking  lamina     The  new  film  of  membrane  cannot  at  first  be 
moved  upon   the   subjacent   coat,  but   after  a   time   it   become* 
moveable,  and  according  to    Rokitansky,  even  becomes  covered 
with  villi  (Miirchison).     There  is  no  evidence  of  the  vesicular 
gland -structure   ever  being  restored     The  resulting  cicatrix  is 
slightly  depressed,  firmer,  less  vaueular,  and   smoother   than 
surrounding  mucous  membrane.     The  bowel  appears  thinner  at 
this  part  when  examined  by  transmitted  light     The  depressed 
spot  is  never  surrounded  by  any  puckering,  nor  does  it  ever  cause 
any  diminution  in  the  calibre  of  the  gut 

3.  Eti&  of  th*:    typhoid    tjroivth    Inj  spkaodltH  of  tai 
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of  Peyer's  patches.    The  whole  gland-substance  implicated 
is  involved  in  the  destruction.    The  cell-growth  in  the  vesicles 
suddenly  becomes  so  excessive  that  a  condition  is  at  last  reached 
which  is  incompatible  with  the  maintenance  of  life.    The  growth 
actually  chokes  itself;  and  the  whole  mass,  or  a  great  part  of  it, 
softens  and  dies.    Such  sphacelus  has  been  known  to  happen  as 
early  as  the  twelfth  day;  but  the  process  is  generally  more  slow. 
A  dirty  yellow-brown  slough  forms,  varying  in  thickness,  and 
sometimes  extending  as  deep  into  the  substance  of  the  gut  as  to 
expose  its  muscular  layer  on  separation  of  the  mass.     There  is  a 
tendency  to  bleeding  on  separation  of  the  sloughs;  and  such 
haemorrhage  occurs  in  about  one-third  of  the  fatal  cases.    The 
frequent  repetition  of  such  haemorrhages  during  life  has  a  marked 
influence  in  modifying  the  febrile  phenomena.    For  example,  in  a 
case  described  by  Dr.  Parkes,  in  which  the  temperature  was  very 
carefully  recorded  three  times  daily,  it  was  observed  to  fall  below 
the  standard  of  health   on  the  fourteenth  and  fifteenth  days 
slightly,  on  the  sixteenth  day  to  the  extent  of  4°  below  98°,  on 
the  seventeenth  day  to  the  extent  of  5°,  on  the  twentieth  day 
to  the  extent  of  2°.    These  falls  of  temperature  were  all  traceable 
to  the  influence  of  repeated  haemorrhages  from  the  bowels.    The 
occurrence  of  haemorrhage  is  always  a  most  alarming  symptom, 
and  is  most  frequent  during  the  third  and  fourth  weeks  of  the 
disease.      It  varies  in  amount  from  a  mere  stain  to  a  large 
quantity  of  blood,  sometimes  discharged  in  clots,  and  generally 
of  a  red  colour,  in  consequence  not  only  of  the  rapidity  with 
which  it  is  passed  out,  but  also,  as  Dr.  Parkes  has  shown,  in 
consequence  of  the  alkaline  re-action  of  the  contents  of  the 
intestine.     It  may  cause  immediate  death  by  syncope;  or,  by 
reducing  the  temperature  and  strength  of  the  patient,  he  may 
sink  exhausted,  unable  to  cope  with   the  disease.     Whenever 
therefore,  blood  appears  in  a  case  of  typhoid  fever,  it  is  certain 
that  the  lesions  of  Peyer's  patches  are  severe. 

In  addition  to  these  three  modes  of  elimination  of  the  new 
growth  from  the  intestinal  glands,  there  are  reasons  for  believing 
that  it  may  be  occasionally  re-absorbed;  unless  such  cases  where 
resolution,  independently  of  ulceration,  commencing  about  the 
tenth  day,  may  not  be  explained  by  the  first  method  of  elimina- 
tion I  have  described. 

VI.  The  mucous  membrane  of  the  intestines  having  existed 
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for  several   weeks  in   the  state  of  irritation   which  has  I 
described,  and  the  catarrh    being   more  or  less  excessive,  an 
atrophic  condition  of  the  intexline    at   last   supervetws*     The 
mucous  tubes  become  wasted,  irregular  in  form  and  rne- 

times  separated  by  an  interstitial  growth  of  a  granular  nature, 
their  bulbous  ends  disappear,  and  the  whole  subst 
becomes  so  thin  that  it  resembles  a  portion  of  thai  papei 
than  intestine. 

The  mesenteric-  glands  are  invariably  enlarged.     They  be 
enlarge  at  the  very  commencement  of  the  disease,  and  sot: 
attain  a  very  largo  sise,  and  their  stages  of  congestion,  of  swell 1 
and  of  -subsidence,  go  on  simultaneously  with  the  similar  changes 
in  Peyers  patches. 

The  spleen  is  usually  greatly  enlarged,  varying  from  tive  or  six 
to  fourteen  ounces,  with  a  specific  gravity  varying  from  1052  to 
1039.     Its  Malpighian  sacculi  (glandular)  are  also  intumescent 

Pulmonary  lesions  occur  (1.)  as  infiltrations,  or  (2.)  as  the  con- 
solidation of  pneumonia,  or  (3.)  as  portions  of  lung  which  have 
become  caroified 

In  the  first-mentioned  form  of  lesion  the  growth  seems  t*» 
commence  in  the  terminal  air-vesicles,  ultimately  assim 
form  of  a  miliary  deposit,   with   a   semi-transparent   gel 
appearance.     It  is  the  irritation  set  up  by  this  sudden  growth 
which  generally  gives  rise  to  pneumonia  emiso] illation.     Softening 
and  friability  of  the  pulmonary  texture  is  thus  a  very  c 
pm/i  state   in    protracted  cases  <>f  typhoid  fever 

lesions  usually  supervene  during  the  later  period  of  tb 
lud  when  the  ulcerations  of  the  intestines  are  i 

luss),     In  this  respect  only  it  differs  from  the  oonsolid&tios 
the  lung  to  be  described  In  typhiui  fever.    This  lesion  has  1 
also  termed  rwtJar  e  dependent  for  its  ori 

and  development  on  a  specific  cause;  and  it  may  be  obeerved  not 
only  in  the  course  of  typhoid  fever,  but  in 
fecer,  and  W)Mxtt-po&     A  portion  of  the  lung  in  this  condition  has 
a  mottled  aspect.     There  are  patches  in  it  here  and  there,  van 
be  from  a  single  lobule  to  half,  or  more  than  half,  of  a  lobe 
a  deep  bluish-chocolate,  violet,  or  purplish-slate  colour,  bounded 
by  a  well  defined  angular  margin,  and  CTOflPod  and  mapped  nut 
into  smaller  patches   by  dull,  opaque,  whitish  tinea     TL 
seen  to  be  thickened  into  lobular  septa.     Scattered  in  the  ml 
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of  the  larger  patches,  one  or  more  comparatively  healthy  lobules 
are  frequently  found,  of  a  pale  brightish-pink  colour,  contrasting 
strongly  with  the  hue  of  the  surrounding  tissue.  The  pleura 
which  covers  the  part  may  have  a  slight  milky-like  aspect  (Dr. 
Jenner).  It  is  also  extremely  probable  that  much  of  these 
thoracic  lesions  in  such  cases  may  be  due  to  the  direct  passage  of 
fibrinous  particles  from  the  large  veins  surrounding  the  diseased 
intestinal  glands  (in  the  case  of  typhoid  fever) ;  for  clots  thus  tend 
to  form  in  the  blood-vessels,  near  the  site  of  irritation — they 
break  up — the  blood  becomes  contaminated,  and  the  phenomena 
of  embolism  supervene.  Such  dangerous  phenomena  may  be 
looked  for  about  the  fourteenth  to  the  twenty-first  day. 

The  tissue  of  the  darker  portions  appears  tougher  than  in 
health,  presenting  nearly  a  uniform  section ;  there  is  no  appear- 
ance of  granules,  and  the  part  sinks  in  water.  Dr.  Jenner  has 
injected  such  morbid  lungs,  and  found  that  occasionally  the  centre 
of  the  lobule  is  really  the  point  at  which  the  diseased  action  is 
first  set  up.  The  development  of  the  new  material  appears  to 
be  very  deficient;  molecular  granular  matter  and  delicate  minute 
cell-forms  compose  its  structure ;  and  the  specific  gravity  of  the 
part  is  greatly  increased  (1*040  or  more).  Its  colour  is  generally 
slate-grey  or  flesh-like;  and  the  lesion  is  commonly  limited  by 
a  vascular  boundary,  forming  something  like  a  distinct  line  of 
separation  between  comparatively  healthy  texture  and  local 
lemon. 

Carnification  occurs  often  in  considerable  portions  of  the  lung 
(Walshe).  The  general  debility  of  the  typhoid  state  seems  to 
fitvour  the  occurrence  of  pulmonary  collapse — a  condition  which 
must  not  be  confounded  with  the  hepatization  of  pneumonia. 
The  tracheal  glands,  and  those  of  the  bronchial  mucous  membrane, 
are  also  affected. 

There  is  generally  a  great  tendency  to  ulceration  of  mucous 
membranes  in  typhoid  cases, — ulceration  of  tho  pharynx  occurs 
in  about  one-third  of  the  cases;  of  the  larynx  and  oesophagus 
in  one  out  of  every  fifteen  cases;  and  the  mucous  membrane 
of  the  colon  becomes  implicated  in  seven  out  of  twenty  cases. 
Louis  found  the  colon  affected  by  the  second  week  in  two  out 
of  fourteen  cases,  by  the  third  week  in  six  out  of  twenty-three 
eases,  by  the  fourth  week  in  four  out  of  fifteen  cases,  and 
between  the  fifth  and  tenth  week  in  one  out  of  two  cases. 
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and  the  derangements  which  these  give  rise  to  constitute  new 
phenomena  in  its  course.  In  some  severe  cases,  however,  the 
fever  may  destroy  the  patient  in  a  few  days,  without  leaving  a 
trace  of  organic  lesion  in  any  part  of  the  body. 

These  secondary  affections  just  noticed  all  arise  after  the  fever 
has  existed  some  time;  and  it  appears  now  to  be  pretty  well 
established  that  the  intestinal  lesion  at  least  is  a  special  growth, 
which,  in  cases  of  recovery,  follows  first  a  progressive  or  develop- 
mental course,  and  afterwards  retrogrades;  just  as  in  variola  we 
first  observe  the  development  and  maturation  of  the  pustule,  and 
subsequently  its  disappearance.  The  same  may  be  said  of  the 
other  local  lesions  in  typhoid  fever,  although  the  existence  of  a 
special  growth  is  not  yet  so  fully  established  in  the  case  of  the 
thoracic  and  cerebral  lesions,  or  in  the  parenchymatous,  as  com- 
pared with  the  mucous  structures  of  the  intestine;  still,  it  is 
believed  by  some  that  an  action  more  or  less  analogous  to  that 
which  occurs  in  the  glands  of  Peyer  and  the  minute  solitary 
closed  vesicles  of  the  ileum,  occurs  also  in  all  the  secondary  lesions 
of  typhoid  fever  in  other  parts  (Dr.  Stokes).  Specific  characters 
of  the  elements  composing  the  growth  cannot  be  shown  to  the 
eye  even  by  microscopic  examination.  There  is  nothing  in  it  to 
distinguish  it  from  other  elementary  morbid  products  which  are 
deficient  in  the  power  of  organization.  Dr.  Stokes  gives  the  best 
illustration  of  its  vital  specific  attributes,  in  the  absence  of  any 
physical  specific  character.  He  says,  if  two  specimens  of  pus  be 
taken,  one  from  a  pustule  of  variola,  the  other  from  an  ordinary 
ulcer,  although  they  may  appear  similar,  they  have  separate  and 
different  vital  characters.  So  has  the  poison  of  typhoid  fever  a 
specific  vital  attribute  peculiar  to  itself. 

The  nature  of  this  so-called  "typhoid  deposit"  has  been  the 
subject  of  much  discussion.  It  is  a  new  growth,  rather  than  a 
deposit;  and  is,  in  the  first  instance,  confined  to  the  gland- 
elements,  and  seems  really  to  consist  in  a  directly  continuous 
development  of  the  pre-existing  cell  or  germinal  elements  of  the 
diseased  glands.  Eventually  it  pervades  the  submucous  areolar 
tissue  as  a  yellowish-white  substance,  deposited  or  infiltrated  in 
a  layer  beneath  the  gland-tissue.  Professor  John  Goodsir,  in  his 
descriptions  of  the  morbid  anatomy  of  the  cases  he  dissected  at 
Anstruther,  in  Fifeshire,  was  the  first  to  point  out  that  the 
new  growth  was  in  the  first  instance  confined  to  the  interior  of 


40S 


1AL   PATHOLOGY— TV"  J 


the  closed  vesicles,  which  became  much  distended 
ultimately   burst,    and  discharge   their   contents  either  into 
cavity  of  the  intestine,  or  into  the  submucous  tissue,  if  the  vesicles 
rupture  at  the  b*  in  the  severe  and  unfavourable  cases,  and 

if  the  vesicle  is  completely  destroyed  and  falls  out,  or  if  many  of 
them  do  so,  a  number  of  little  pits  are  left,  which  correspond  to 
the  sites  of  the  vesicles. 

The  new  growth  has  no  specific  structure  to  distinguish  it 
from  other  morbid  growths  (Wedl,  Virchow,  and  others);  mad 
although  a  specific  "  typhous  cell"  has  been  described  and  figured 
by  Gruby,  Vogel,  Bennett,  and  others,  its  existence  is  not  | 

The  development  of  the  new  growth  in  the  glands  begins  like 
a  simple  hypertrophy  of  the  gland-cella,     Nuclei  and  cells  e 
in  great  abundance,  which  afterward-  rate  into  the  abnor- 

mal diseased  product  of  the  typhoid  masses.      No  forms  arise 
capable  of  sustained  existence ;  but  a  directly  continuous  develop 
raent  from  pre-existing  cell  or  germinal  elements  of  the  glands, 
the  follicles,  and  the  connective  tissue,  furnishes  the  material  of 
the  mass  (Virchow).      An  increase  iu  the  colourless  cot 
takes  place  in  the  blood,  and  deposit  of  pigment  in  the  ganglia 
of  the  sympathetic  nerve-system  (Virchow).     When  the  Lrlauil- 
vesieles  burst,  the  exuberance  of  new  growth   given  a  fu 
appearance  to  the  part;  and  when  the  rose- red  tumor  is  cut  h 
a  milk-like  turbid  juice  exudes;  and  in   this  juice    many  new 
formed  elements  may  be  seen,  consisting  of  cells  mostly  oval  or 
angular,  with    single    eccentric    nuclei- — sometimes    with    martv 
nuclei      The  cell-contents  are  finely  granular,  and  fat-globules 
may  conceal  the  nucleus.     The  growth  must  be  examined  U  I 
ulceration  commences;  for,  as  softening  advances,  a  viscid  fit 
with  a  bloody  tinge,  containing  fine  molecular  elements,  is  all  that 
remains,  with  decaying  blood  and  hi  tunl- crystals. 

Circumstances  under  which  Death  may  ensue  in  Cases  of  Typhoid 
Fever: — 

1.  By  poisoning  of  the  blood  generally,  as  indicated  by  many 
symptoms  which  typhoid  fever  has  in  common  with  typhus 
fevert  cholera,  small  -pox,  dysentery,  scarlet  fever,  diphtht 
ichorrtiEemia.  The  intensity  of  the  fever  (measured  by  ; 
thermometer)  is  generally  groat  in  those  Cases,  mid  the  fatal 
event  occurs  either  at  a  very  early  period  of  the  few, 
associated    with    cerebral     congestion,    or    it    may    occur    Inter. 
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when  it  may  be  supposed  that  the  danger  is  past.  This  is 
sometimes  termed  the  secondary  poisoning  of  the  blood  (septi- 
cemia), and  is  most  likely  due  to  the  ulcerated  intestines, 
with  the  bowel  perhaps  on  the  verge  of  perforation.  The  pulse 
becomes  rapid  and  small;  cold,  clammy  sweats  appear;  and  the 
body  begins,  even  in  life,  to  exhale  a  putrid  odour.  In  cases 
where  the  blood  is  so  gravely  implicated,  gas  has  been  observed 
to  become  developed  during  life,  and  has  been  detected  in  the 
veins  at  the  root  of  the  neck  for  some  minutes  before  death 
(Gloss,  Frank,  and  Jeffrey  Marston  in  Med.  Times,  Feb.  7, 
1857). 

2.  By  implication  of  excretory  organs  at  an  early  period — for 
example,  the  kidney,  as  denoted  by  albuminuria,  or  by  bloody 
urine — conditions  which  tend  to  aggravate  the  blood  poisoning. 

3.  By  congestions  of  important  organs — for  example,  the  lungs 
and  the  brain,  in  consequence  of  poisoned  blood;  and  which 
congestions  are  still  further  brought  about  by  the  circulation  in 
the  blood-vessels  of  putrid  juices,  or  of  the  substance  of  fibrinous 
debris  of  clots  in  a  granular  condition  having  formed  as  plugs  in 
the  varicose  veins  surrounding  the  sloughs  and  ulcers  of  the 
intestines. 

4  By  haemorrhage  from  the  bowels  during  the  separation  of  the 
gland-sloughs. 

5.  By  exhaustion  from  profuse  diarrhoea  in  cases  where  the 
catarrh  of  the  mucous  membrane  has  been  excessive. 

6.  By  peritonitis,  with  or  without  perforation  of  the  intestines. 
There  are  two  periods  in  the  course  of  the  fever  when  perforation 
is  apt  to  take  place.  The  first  period  is  during  the  separation  of 
the  sloughs,  about  the  end  of  the  second  and  throughout  the  third 
week.  The  second  period  is  during  protracted  convalescence,  with 
atrophy  of  the  intestine  already  described,  and  when  the  ulcers 
are  in  a  weak  atonic  state,  the  result  of  intense  protracted  fever 
and  profuse  catarrh. 

7.  By  peritonitis  subsequent  on  suppuration  of  the  large  mesen- 
teric glands,  and  rupture  of  their  enclosing  capsule  (Jenner)  ;  or 
from  the  bursting  of  softened  new  growth  from  the  spleen  into 
the  peritoneum  (Robertson,  Jenner);  or  from  ulceration  of  the 
gall-bladder.  The  average  mortality  among  cases  of  typhoid 
fever  appears  to  be  about  1  in  5^  to  1  in  6.  It  is  considerably 
less  in  Autumn  than  in  Spring;  and  is  least  of  all  in  Winter.     It 
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tends  to  be  greater  among  males  than  females ;  and  the  average 
aga  of  fatal  cases  appears  to  be  about  235.  The  mortality 
increases  to  a  small  extent  as  life  advances.  The  disease  in 
certain  places  seems  never  to  be  absent,  and  is  invariably  n> 
prevalent  during  Autumn,  at  the  time  that  diarrhtea  w  most 
common;  and  it  has  been  observed  to  be  especially  prevalent  in 
seasons  remarkable  for  their  high  temperature  (HufiCHISO] 

Origin  and  Propagation  of  !Typhoid  Fever. — It  is  now  about  thirty 
years  since  M.  Bretonneau  related  to  the  French  Academy  of 
Medicine  a  series  of  cases  in  which  the  communication  of  i 

ise  from  person  to  person,  and  its  modes  of  propagation  in 
this  way,  were  so  evident  as  to  admit  of  no  reasonable  doubt. 
Nevertheless,  the  conclusion  arrived  at  has  not  been  generally 
accepted  by  the  profession,  so  that  the  eommun inability  of  typhoid 
fever  has  not  met  with  general  belief.  a  In  so  vital  a  question  " 
writes  Dr.  Budd,  whose  views  (as  I  have  attempted  to  put  them 
here)  seem  especially  deserving  of  attention,  w  it  is,  I  need  scanvly 
say,  of  the  highest  importance  that  the  actual  truth  should  bi 
generally  known*1  f  And  Dr.  Watson,  whose  authority  is  undis- 
puted, very  justly  remarks  that,  "If  this  fever  be  really  eon tag i 
it  is  not  only  erroneous  but  dangerous  to  hold  the  contra ry 
opinion."  "To  what  extent  it  is  dangerous/'  continues  Dr,  Budd, 
M  may  !>e  best  measured  by  the  fact,  that  in  this  country  alone 
20,000  persons  die  annually  of  this  fever,  and  140,000  more  are 
laid  prostrate  by  it'  TliusT  vast  is  the  field  for  the  Operation  of 
preventive  measures.  And  when  the  discovery  and  success  of 
such  measures  must  depend  in  a  great  degree  on  our  insight  into 
the  real  mode  of  propagation,  it  is  at  once  seen  what  importance 
the  question  assumes.  Dr.  Budd  has,  I  think,  clearly  demon- 
strated the  following  facts : — 

L   That  typhoid   fever  shows  a  decided  tendency  to  spread 
through  a  household,  a  school,  a  barrack,  or  a  village,  when  it  has 
been  once  introduced,    The  introduction  and  propagation  of  the 
fever  in  the  Clergy  -Orphan  School  at  St.  John's  Wood  {Li. 
15th   Nov.,  1856)  is  an  instance  in  point      The  first  case  was 
imported,  and  the  illness  began  ten  days  after  arrival;    within 
three  weeks  four  more  cases  occurred ;  and  then  n 
were  simultaneously  affected  within  thirty-six  hours.     The  I 
which  prevailed  in  the  Military  School  of  La  Fleehe,  in  France,  in 
1826,  is  a  no  less  instructive  example.     The  outbreak  commenced 
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first  with  a  few  scattered  cases,  and  the  disorder  spreading,  the 
school  was  broken  up  earlier  than  usual,  and  the  pupils  sent 
home.  But  before  this  disruption  could  be  carried  into  effect, 
sixty  of  the  number  were  seized  with  typhoid  fever.  Twenty- 
nine  others  carried  the  seeds  of  the  fever  with  them,  and  were 
laid  up  by  it  at  their  own  homes.  Of  these  twenty-nine,  it  was 
ascertained  that  as  many  as  eight  communicated  the  disorder  to 
persons  who  were  engaged  in  attendance  upon  them. 

In  further  illustration  of  the  doctrine  of  communicability,  Dr. 
Budd  cites,  with  minute  details,  numerous  examples  in  the  village 
of  "  North  Tawton,"  in  which  typhoid  fever  having  once  appeared 
in  a  household,  it  extended  itself  to  one  or  more  members  of  the 
family  before  it  finally  died  away.  During  the  prevalence  of  the 
fever  in  this  village,  it  also  so  happened  that  three  persons  left 
the  place  after  they  had  become  diseased,  and  each  of  the  three 
persons  communicated  the  same  disease  to  one  or  more  of  the 
persons  by  whom  they  were  surrounded  in  the  new  neighbourhood 
whither  they  went.  While  two  of  these  men  remained  in  the 
village  of  "  North  Tawton,"  they  both  lodged  in  a  court  having  a 
single  and  a  common  privy  in  it,  and  next  door  to  a  house  where 
typhoid  fever  was.  In  due  course  of  time  and  events  both  took 
the  disease.  The  third  man  was  a  friend  who  came  to  see  one  of 
the  two  men  already  sick.  He  assisted  to  raise  his  sick  friend  in 
bed,  and  while  so  employed  was  quite  overpowered  by  the  smell 
from  the  sick  man's  body.  The  sense  of  this  pestilent  smell 
harassed  him  for  days.  He  felt  very  unwell  from  that  time; 
and  on  the  tenth  day  from  the  date  of  the  event  just  noticed,  he 
was  seized  with  shivering,  followed  by  the  complete  expression  of 
an  attack  of  typhoid  fever,  which  was  of  long  duration;  and 
before  he  became  convalescent  two  of  his  children  were  laid 
up  with  the  same  disease,  as  well  as  a  brother,  who  lived  at  some 
distance,  but  who  repeatedly  visited  him  during  his  illness. 
Except  in  the  houses  of  these  men  no  fever  existed  in  that  part 
of  the  country.  Further  most  interesting  and  conclusive  ex- 
amples are  given  in  Dr.  Budd's  admirable  papers  published  in  the 
Lancet  of  9th  July,  1859,  which  prove  beyond  question  that 
typhoid  (intestinal)  fever  is  a  most  readily  communicable  disease. 
The  facility  for  propagation,  however,  seems  to  be  modified  under 
particular  circumstances  of  season,  place,  and  habits  of  life;  in 
other  words,  the  propagation  of  the  disease  requires  some  special 
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conditions,  which  may  be  Btid  of  the  whole  class  of  communicable 
diseases. 

2.  The  disease  having  once  occurred,  the  patient  is  protected 
from  a  second  attack.  The  specific  nature  of  the  disease  is  thus 
:iU>  established,  for  the  fever  not  only  propagates  itself,  hut  pro* 

rates  no  other  kind  of  fever — one  ease  following  another  with 
the  same  constancy  of  specific  type  that  small-pox  follows  small- 
pox, or  measles  succeeds  to  measl< 

3.  There  seems  also  to  be  a  definite  period  in  which  the 
poison  is  latent  after  being  communicated— a  period  of  incubation, 
during  which  a  definite  interval  elapses  before  the  development 
of  the  fover  begins.  This  period,  according  to  Dr.  Budd's  expe- 
rience, seems  to  be  from  about)  a  week  to  ten  or  fourteen  da 
The  Urn} a  human  bo'hj,  tlnrefore,  is  the  soil  in  which  this  specific 

'feeds  and  muUipUee;  and  that  most  specific  of  proceaM 
which  constitute'*   //  /  fa  the   process  by  which 

mHltipllcittion  fa  rffn 

t  Like  all  other  diseases  of  its  kind,  its  origin  is  unknown; 
Had  tit*;  first  case  in  the  series  of  each  of  tl  urcaka  men- 

tioned  may  either  have  been  casual  and  imported,  or  it  m 
have  been  due  to  a  rekindling  of  some  dormant  germ  left  from  a 
former  similar  attack. 

5.  The  virulent  part  of  the  specific  poison  by  which  the  disease 
is  communicated  is  doubtless  contained  in  the  diarrheal 
charges  which  issue  from  the  diseased  and  esAnihematoUS  bowel. 
These  discharges  drying  up,  the  germs  of  disease  are  thus  pre- 
served gfl  effectually  as  the  crusts  of  small-pox  preserve  the  virus 
of  that   disease,      If,    therefore,   through    atmospheric    or  other 

aciee,  these  germs  obtain  access  to  the  living  body,  diarri 
is  brought  about  is  the  usual  course  of  events,  and  the  com- 
mencement of  the  disease  thus  communicated  takes  place.  The 
discharges  from  the  bowels  of  the  person  so  infected,  which  are 
at  once  copious,  numerous,  and  liquid,  are  thrown  into  the 
water-closet  or  the  privy,  and  the  drains,  or  systems  of  drains, 
become  at  once  saturated  with  the  specific  poison  of  the  disease  in 
its  most  concentrated  and  virulent  form. 

Regarding,   therefore,   the  drain,  or  system  of  drains,  as  a 
channel  directly    continuous   with   the  diseased    intestine  of  thu 
infected  person,  the  specific  virus  of  typhoid  fever  may  be  | 
pngated  amongst  healthy  persons  in  one  of  three  ways — nam 
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(1.)  By  percolation  through  the  soil  into  the  wells  which  supply 
drinking-water  to  the  inhabitants;  (2.)  By  issuing  through 
defects  in  the  sewers  into  the  air  of  the  inhabited  area ;  or,  (3.) 
By  exhalation  through  the  aperture  of  small,  ill-trapped  water- 
closets  or  privies,  which  are  at  once  the  receptacles  of  the  dis- 
charges from  the  sick  and  the  daily  resort  of  the  healthy. 

When  the  specific  poison  thus  issues  into  the  air,  the  atmos- 
phere generated  is  immeasurably  more  likely  to  communicate 
the  disease  than  that  which  immediately  surrounds  the  fever 
patients.  "There  is  reason  to  believe,  however,  that  the  dura- 
tion of  the  period  of  incubation  varies  considerably,  partly  with 
the  nature  of  the  medium  through  which  the  specific  poison 
finds  admission  to  the  living  body,  partly  by  reason  of  the  con- 
ditions it  meets  with  there,  and  still  more  so  in  virtue  of 
the  greater  or  less  intensity  of  the  state  of  change  in  which  the 
poison  itself  may  be  at  the  moment  of  its  reception."  Hence  the 
simultaneous  seizure  of  a  large  number  of  persons  within  a 
definite  interval  after  the  occurrence  of  a  single  case  points  to 
some  one  or  other  of  these  modes  of  propagation.  Such  modes  of 
propagation  are  thus  the  exact  counterpart  of  what  has  been  often- 
times observed  (especially  in  schools)  in  the  case  of  measles,  scarlet 
fever,  and,  in  former  times,  of  small-pox  also  (Dr.  W.  Budd). 

Preventive  Measures,  or  Measures  for  Checking  the  Spread  of 
Typhoid  Pever. — The  measures  about  to  be  specified  have  been 
made  public  through  the  writings  of  Dr.  William  Budd  on  this 
subject;  and,  provided  they  are  tliorougldy  and  efficiently  carried 
out,  it  is  believed  that  the  recurrence  of  typhoid  fever  may  be 
entirely  prevented. 

To  enable  us  to  judge  of  the  extent  of  the  infection  to  be 
destroyed,  there  are  two  elements  to  be  taken  into  account, — 
First,  The  amount  and  duration  of  the  intestinal  discharge  in 
each  case;  and,  Second,  The  number  of  cases  actually  occurring. 
With  regard  to  the  first,  Louis  has  found  that  the  average  dura- 
tion of  the  alvine  flux  in  cases  of  typhoid  fever  is  fifteen  days  in 
mild  cases  and  twenty-six  days  in  severe  cases.  With  regard  to 
the  second  point — namely,  the  number  of  cases  occurring — the 
Reports  of  the  Registrar-General  show  that  at  least  100,000  to 
150,000  cases  of  typhoid  fever  occur  annually  in  England  alone. 
In  other  words,  "every  year  in  England  more  titan  100,000 
human  intestines,  diseased  in  (lie  way  already  described,  continue 
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k,for  tfte  space  of  a  fortnight  or  thermhoutst  to  'Vtsehanjc  upon 
th«  ground  floods  of  liquid  \   with  matters  on  which  Ow 

specific  poison  of  a  communicable  disease  has  set  its  most  spi 
rk  (Budd), 

The  measures  recommended  for  preventing  the  spread  of  this 
fever  are  founded  on  the  power  of  chemical  agents  to  destroy 
absolutely  the  material  which  contains  or  carries  the  s pee i tie 
virus  of  such  communicable  diseases.  Assuming  it,  therefore, 
to  be  certain  that  the  intestinal  discharges  in  typhoid  fever  are 
the  media  of  propagating  the  disease,  it  is  no  less  certain  that  by 

aUBJKTCNa    THE    DISCHARGES    ON    THEIR    ISSUE     FROM     THE     BODf 
TQ     I  Hi:     UTIOK    OF    POWERFFL    DECOMPOSING    CHEMICAL    AGF 
THEY     MAY     UK     ENTIRELY     DESTROYED    OS     DEPRIVED     OF     THEIR 

specific  yirus-    He  suggests  the  following  details  of  procedure; — 

1 .  All  discharges  from  the  fever  patient  should  be  received  on 
their  issue  from  the  body  into  vessels  containing  a  coneentrated 
solution  of  chloride  of  zinc. 

2.  Two  ounces  of  a  caustic  solution  of  chloride  of  &inc  should 
be  put  in  the  night-stool  on  each  occasion  before  it  is  used  by  the 
fever  patient. 

3.  All  tainted  bed  or  body  linen  should,  immediately  on  its 
removal,  be  placed  in  water  strongly  impregnated  with  the  m 
agent. 

4.  The  water-closet  should  be  flooded  several  times  a  day  with 
a  strong  solution  of  chloride  of  zinc;  and  some  chloride  of  lime 
should  be  also  placed  there,  to  serve  as  a  source  of  chlorine  in 
the  gaseous  for  in. 

5.  So  long  as  fever  lasts,  the   water-closet  should  be   used 
naively  as  a  receptacle  for  the  discharges  from  the  sick. 

The  Privy  Council  have  now  made  the  principle  of  this  method 
an  integral  part  of  their  "general  memorandum  on  proceedings 
advisable  to  be  taken  in  places  attacked  or  threatened  by 
epidemic  disease/1  and  which  is  given  in  extenso  at  |>age  220  of 
this  volume. 

Vague  and  untenable  notions  have  been  gathering  round  this 
subject,  particularly  in  relation  to  the  propagation  of  typhoid 
fever;  and  if  once  a  disease  of  this  kind  is  decidedly  proved  to  be 
the  result  of  a  specific  poison,  and  to  be  propagated  in  the  way 
just  described,  "  we  cannot  help  entertaining  a  doubt/'  says  Dr. 
Watson,  H  whether  the  disorder  in  question  really  ever  has  any 
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other  cause."     Nevertheless,  other  causes  are  assigned  to  typhoid 
fever;  which  by  some  is  even  looked  upon  as  a  disease  developed 
out  of  external  conditions  alone.     In  reasoning  on  the  subject,  it 
must  be  remembered  at  the  outset  that   the   dissemination   of 
typhoid   fever  by  a  specific  poison  implies  precisely  what  it 
implies  in  small-pox;  and  that  it  is  provided  for  in  the  same 
way — namely,  by  the  multiplication  of  a  specific  poison  in  the 
living  but  diseased  body.     Each  of  these  specific  poisons  (and,  as 
we  have  already  seen,  they  are  numerous)  thus  multiplies  in  the 
same  way,  and  in  the  same  remarkable  medium,  out  of  the  same 
living  organisms  of  the  human  frame ;  yet  each  of  these  several 
poisons  sets  up  a  series  of  changes  which  always  issues  in  the 
reproduction  of  its  own  specific  kind  of  disease,  and  no  other. 
Small-pox  gives  rise  to  small-pox,  scarlet  fever  to  scarlet  fever, 
measles  to  measles,   and  so   on.      Herein  lies  their  specificity. 
Such  being  the  doctrine  attempted  to  be  maintained  in  these 
pages,  the  theory  of  the  spontaneous  origin  of  typhoid  fever,  or 
of  any  other  specific  disease,  must  be  in  the  same  relative  position 
as  when  it  seeks  to  explain  by  such  a  principle  the  propagation  of 
plants  and  animals.     These — namely,  plants  and  animals — like- 
wise at  least  two  diseases — namely,  syphilis  and  small-pox — are 
certainly  now  known  to  propagate  only  by  the  law  of  continuous 
succession,  whatever  may  have  been  their  primary  source.     But 
the  hypothesis  of  spontaneous  origin  and  indefinite  propagation 
of  typhoid  fever  has  assumed  a  definite  form  of  expression  in  the 
doctrine  which  attempts  to  teach    that   typhoid  fever  is  often 
actually  caused    by   the   products  of  common    putrefaction — a 
doctrine  which  has  been  cleverly  embodied  in  the  nomenclature 
of  the  subject  by  Dr.  Murchison ;  and  thus  a  degree  of  precision 
and  permanence  has  been  given  to  the  opinions  he  has  so  ably 
advocated  in  a  volume  on  the  Continued  Fevers  of  Great  Britain 
— a  volume  which  is  unsurpassed  for  its  erudition  and  its  prac- 
tical importance. 

The  term  "  pythogenetic  fever,"  or  fever  "  born  of  putrescence," 
is  the  name  by  which  Dr.  Murchison  at  once  designates  typhoid 
fever  and  theoretically  implies  its  origin.  He  has  thus  rashly 
committed  Science  to  a  hypothesis  of  a  highly  doubtful  nature. 
Without,  however,  doubting  the  fact  that  animal  and  vegetable 
substances  in  some  states  of  decomposition  have  the  power  of 
inducing  ill-health;  and  that  there  is  now  acknowledged  to  be  a 
connection  between  putrid  states  of  the  air  and  the  prevalence  of 
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pyemia,  erysipelas,  puerperal  fever,  and  cholera,  yet  there  does 
not  seem  to  be  sufficient  evidence  to  show  that  any  of  tli 

rs  can  -produce  a  disease  which  is  of  so  specific  a  nature  as  to 
b -■  maintained  and  propagated  by  a  specific  poison  generated  in 
the  body  21  lone.  Undoubtedly,  the  state  of  ill-health  induced  by 
the  decomposing  mateiiat  of  night-soil  and  the  like,  does  produce 
a  state  of  the  st/strm   favourable  to  the  d*  not  ftloiU 

typhoid  fever,  but  of  many  other  specific  diseases,  such  as  cholera, 
dysentery,  yellow  fever,  and  the  like.  This  predisposition  to  such 
diseases  seems  to  be  exactly  analogous  to  the  preparation  of  a 
soil  for  seed,  Dn  Carpenter,  also,  long  ago  showed  rihysiologically 
what  observation  has  since  continued — namely,  that  decaying 
animal  material,  especially  night-soil,  seems  to  be  for  some 
poisons  (a^,  cholera  and  yellow  fever)  great  centres  or  foci, 
where  the  specific  genus  or  poisons  are  able  to  multiply;  and  for 
the  propagation  of  which  "  foulness  of  medium  is  indispensable/' 
An  interesting  question  for  inquiry  is  thus  opened  up  as  to 
whether  the  genus  of  typhoid  fever,  cholera,  and  the  like,  could 
be  made  experimentally  to  grow  or  increase  upon  or  almut 
organic  matter,  just  as  the  genus  or  spoivs  of  many  fungi  am 
induced  to  grow  in  collections  of  manure  (Dft,  Lank  ester).  In 
such  collections  on  the  earth's  suriiuv  tin  to  is  reason  to  bell 
that  germs  of  diseases  like  cholera,  and  typhoid  lever,  and  yellow 

t\  may  find  a  resting-place; — that  thus  they  are  always  extant 
somewhere — although  it  may  be  only  now  and  then,  when  season 
and  other  conditions  conspire,  that  they  display  their  full  power 

pideuiic  disoasea.     As  such,  they  seem  to  occur  every  ROW 
and  then  as  "mysterious  cycles/'  the  existence  of  whiclr  we  adn 
but  do  not   uiidei-stand.      The  experiments   of   Dr.    Barker   on 

-pool  air  prove  that  long  inhalation  of  an  atmosphere  char 
with  the  gases  evolved  from  decomposing  organic  matter  is  cap- 
able of  producing  a  series  of  symptoms  of  the  following  chara> 
— namely,  increased  heat  of  skin,   thirst,  irregular  and   fa 
muscular  contractions,  and  diarrhoea,     Tl  iptoms  continue 

so  long  as  the  person  is  exposed  to  the  influence  of  the  foul 
but  when  the  cause  is  removed,  there  is  no  continuance  of  symp- 
toms, no  recurrence  nor  reimtteney,  but  a  tendency  to  reeov 
No  communicable  disorder  is  induced     Ifcfl  poison  of  the  foul  air 
acts  for  the  time  as  chloroform  might  act,  and  so  soon  as  romtn 

vim'V  progresses. 
The  history  of  typhoid  fever,  whose  leading  features  have  been 
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described  in  the  previous  pages,  is  wholly  inexplicable  upon  the 
"pythogenetic  theory"  of  Dr.  Murehison.  On  the  contrary,  it  is 
emphatically  the  history  of  a  specific  disease  generating  a  specific 
poison,  and  propagating  itself  by  it: — 

"Mutatis  mutandis"  writes  Dr.*  Budd,  "it  is  the  history  of  small-pox, 
it  is  the  history  of  scarlet  fever,  it  is  the  history  of  malignant  cholera. 
In  all  these  specific  contagions  we  meet  with  these  same  alternations  of 
slumber  and  activity;  of  wide-spread  prevalence  in  one  place,  while  other 
places  hard  by  remain  free;  and  finally,  with  the  same  successive  inva- 
sion of  neighbouring  places,  in  such  wise  that  the  reigning  disorder — be 
it  small-pox,  measles,  scarlet  fever,  intestinal  fever,  or  malignant  cholera 
—often  only  begins  to  prevail  in  the  new  locality  when  it  has  already 
died  out  in  the  old. 

"It  is,  in  fact,  in  a  general  survey  of  this  kind  that  we  get  the 
clearest  view  of  the  thread  which  really  connects  all  these  circumstances. 
There  is  plainly  but  one  thing  constant ;  that  is  to  say,  a  specific  morbid 
cause — a  cause  which  is  neither  a  permanent  product  of  the  soil,  or  air, 
or  of  particular  seasons,  but  which  is  susceptible  of  transmission  from 
place  to  place;  which  breeds  as  it  goes,  and  then  again  dies  out  or 
becomes  dormant,  without  leaving  any  sign  to  mark  its  track. 

"There  is  only  one  thing  of  which  these  can  be  the  characteristics; 
and  that  is  the  specific  poison  which  is  bred  of  the  disease,  and  by  which 
the  disease  propagates,  and  which,  in  common  with  the  other  specific 
poisons  perpetuated  by  the  same  law,  possesses  all  these  properties. 

"Thus,  when  we  come  to  scrutinize  closely  this  course  of  the  fever, 
even  in  these  broad  relations,  we  are  again  brought  to  recognize  that 
which  we  have  already  proved  by  direct  evidence — namely,  its  essentially 
coutagious  nature.  This  is  the  master  fact  in  its  history ;  the  fact  which 
governs  all  the  rest." 

But  whatever  may  be  the  view  theoretically  adopted  regarding 
either  the  origin  or  the  propagation  of  typhoid  fever,  it  is  satis- 
factory to  know  that,  practically,  medical  officers  can  employ 
preventive  measures  which  (to  use  the  words  of  Dr.  Lankester) 
"will  cover  the  issues  of  both  theories/*  These  measures  have 
been  minutely  described,  and  if  they  are  universally  carried  into 
effect,  it  is  not  too  much  to  expect  that  this  fever  might  perhaps 
soon  become  extinct.  At  all  events,  with  the  facts  before  us, 
it  is  unwarrantable  to  permit  the  great  bulk  of  what  escapes  from 
the  diseased  intestine  of  typhoid  fever  patients  to  be  let  loose 
upon  society,  into  the  cess-pool  or  sewer,  or  on  the  dung-heaps, 
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in  full  possession  of  all  their  deadly  power,  without  being  first 
destroyed  in  the  way  that  has  been  recommended. 

4 'The  grand  fact  is  clear/'  writes  Dr.  Parkes,  "that  the  occur- 
rence of  typhoid  fever  points  unequivocally  to  defective  removal 
of  excreta,  and  that  it  is  a  disease  altogether  and  easily  pre- 
ventiblc."  Typhoid  fever  ought  therefore  soon  to  disappear  from 
every  return  of  disease,  whether  in  military  or  in  civil  life, 

Treatment  of  Enteric  or  Typhoid  Fever. — The  chief  indications  of 
treatment  are  to  reduce  temperature  and  subdue  vascular  excite  - 
nu •Tjt,  if  these  be  in  excess;  to  restrain  and  moderate,  but  not  t<- 
suppress  or  check,  the  diarrhoea;  to  stimulate  the  nervous  system 
when  necessary;  to  obtain  a  free  action  of  the  kidneys;  and  to 
influence  the  elimination  of  the  morbid  growth  from  the  intes- 
tinal glands. 

To  accomplish  the  first  of  these  indications  the  use  i 
has  been  especially  recommended  by  Wuoderlich.  He  considers 
that  it  decidedly  mitigates  the  febrile  symptoms  which  are 
present  in  severe  cases  at  the  time  when  the  ulcers  begin  to  heal, 
and  which  often  impede  or  prevent  recovery,  Ho  advocates  it* 
use  in  the  severe  forms  of  the  fever  only,  especially  at  a  time 
when  most  danger  is  to  be  apprehended  from  the  violence  of  the 
fever  in  the  second  week,  when  the  evening  temperature  is  at  its 
highest  (105°  to  108°  Fahr.),  and  when  the  remissions  in  the 
morning  are  slight;  when  the  pulse  is  frequent,  110  to  120  or 
more.  In  mild  cases  it  is  superfluous.  He  finds  that  in  the  form 
u fusion  it  is  easily  absorbed  by  the  intestines  of  patients 
suffering  from  fever;  and,  if  given  in  a  suitable  dose,  has  most 
marked  effects  in  subduing  the  rate  of  pulsation,  and  in  reducing 
animal  heat,  Large  doses  of  the  infusion  should  be  given  without 
interruption  until  the  full  effect  has  been  obtained,— 

An  infusion  of  fifteen  or  twenty  grains  of  digitalis  in  eight  or  ten 
ounces  of  boiling  distilled  water  may  be  consumed  in  twenty -four  hours 

by  adult  patients. 

It  acts  more  rapidly  on  animal  temperature  than  on  the  heart. 
For  tbe  first  few  days  after  its  use  the  decrease  of  temperature 
is  rather  slight,  but  may  after  wards  become  considerable;  and 
after  it  has   been   much    diminished   and  again   ri^es,   it   n< 
attains    its    I'ihtiht    excessive   height.       The   full    effects   of 
medicine  are  known  to  be  brought  about  if  the  temperature  ia 
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reduced  to  2°  or  3°  Fahr.  in  the  evening;  and  the  action  of  the 
remedy  does  not  continue  beyond  one  day  after  its  use  has  been 
discontinued.  The  diminution  of  the  pulse  is  slight  at  first,  and 
occurs  in  some  cases  on  the  second  day  after  the  remedy,  but 
mostly  on  the  third  day,  or  even  later;  and  on  the  fourth  or  fifth 
day  after  the  medicine  has  been  commenced,  the  rate  of  pulsation 
may  be  diminished  by  thirty  to  forty  or  fifty  beats  within  from 
twelve  to  thirty-six  hours.  The  pulse  may  continue  to  fall  even 
below  its  normal  velocity,  and  this  reduction  of  pulsation  may 
last  for  several  weeks  in  succession.  If  the  velocity  of  the  pulse 
should  decrease  rapidly,  the  use  of  the  digitalis  must  be  discon- 
tinued at  once  (Arch,  der  Heilk,  1862,  p.  116). 

Cold  and  tepid  sponging,  or  the  cold  affusion,  are  remedies 
which  Dr.  Murchison  considers  deserving  of  further  trial  for 
reducing  the  pulse  and  temperature.  The  oppressive  headache 
may  be  greatly  relieved  by  cold  to  the  head;  and  in  all  severe 
cases  the  hair  should  be  shaved  off. 

To  restrain  excessive  diarrhoea,  lime  water  mixed  with  milk  in 
equal  parts,  and  taken  as  a  drink,  is  found  to  be  beneficial,  agree- 
able, refreshing,  and  nourishing.  It  is  clear  that  the  diarrhoea 
aught  not  to  be  altogether  checked.  Professor  Gairdner,  of  Glas- 
gow, is  in  favour  of  the  French  practice  of  giving  saline  laxatives 
rather  than  astringents;  also  of  the  diligent  use  of  enemata  to 
unload  the  bowels  from  below,  where  anything  like  abdominal 
distension  has  occurred.  These  enemata  may  be  simply  of  warm 
water,  to  which  a  little  aniseed  is  added ;  or  the  asafcetida  enema 
may  be  given.  On  the  propriety  of  restraining  excessive  diarrhoea 
there  can  be  no  question.  Dr.  Huss,  of  Stockholm,  is  of  opinion 
that  the  diarrhoea  during  the  first  stage  ought  not  to  be  arrested, 
but  abated  and  mitigated  only  if  excessive.  If  it  is  suddenly 
arrested,  meteorism  is  produced,  and  pains  in  the  intestines;  or 
vomiting  may  supervene,  with  cerebral  symptoms,  and  the  febrile 
phenomena  are  increased.  The  diarrhoea  is  too  copious  or  exces- 
sive if  the  evacuations  exceed  four  or  five  a  day,  being  of  con- 
siderable quantity,  and  fluid.  Such  evacuations  weaken  the 
patient  rapidly,  and  should  be  mitigated  by  mucilaginous  drinks, 
such  as  rice-water,  infusion  of  lintseed,  decoction  of  althcea  offici- 
nalis, or  ipecacuanlia  in  small  and  repeated  doses.  This  latter 
remedy  retards  the  peristaltic  action  of  the  intestines,  and  lessens 
the  secretion  from  the  mucous  membrane.    The  dose  must  be 
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regulated  bo  as  to  avoid  vomiting;  and  the  feeling  of  nausea  whirl) 
is  apt  to  follow  the  first  dose  soon  disappears  with  continued  u 

Murchison,  on  the  other  hand,  agrees  with  the  late  Dr. 
Todd,  who  writes  as  follows: — "  Restrain  diarrhoea  and  hemorrhage 
in  typhoid  fever,  and  when  you  have  fairly  locked  up  the  bowels, 
keep  them  BO.  Patients  will  go  for  four  or  six  days,  or  even 
longer,  without  suffering  inconvenience  from  this  state  rf  const  i 
tioiL1'  I)r,  Hubs  and  Dr.  Murchison  speak  highly  of  the  benefits 
to  be  derived  from  the  mineral  aeids — hydrochloric  and  sulphuric 
ctally,  From  fifteen  to  thirty  minims  of  the  dilute  acids 
may  he  given  every  three  or  four  hours;  and  with  each  dose  Dr. 
Murchison  recommends  half  a  grain  "f  quinine,  as  in  the  following 
prescription  for  an  adult: — 

ft.  Acid,  Sulplu  diL,  vel  Acid.  HydnxliW.  diLj  TT\.  xx,  ad.  xxx, 
Quinue  Sulpk,  gr.  \  ad,  gr.  i, 
Syrup  Aurantii,  Jss. 
Aquie  Carui,  ad.  51.     Fim  3a  vel  4ft,  bora  su  mend  us. 

(M  I  KCHISON.) 

He  is  of  opinion  that  if  there  be  more  than  two  motions  in 
tht*  twenty-four  hours,  with  marked  prostration,  that  afftringi 
should  be  had  recourse  to.     A  starch  enema,  containing  from  ten 
to  twenty  drops  of  laudanum,  should  be  administered  towards 
evening,  and  recourse  may  also  be  had  to  tho  following  draught: — 

B..  Acid.  Sulpk  Arotnat,  n\  xxx. 

Licp  OpiL  Sedativ,  (Battley),  W\_  iii 

Aq*  Mtmth*  Pip.,  31. ;  mt§ce. 
Fiat  haustiis,  -ita  vel  Ota,  quaque  horn  smnendtis  1  Mn:<  1 

If  the  mineral  acids  are  not  tolerated  by  the  stomach,  acetate  of 
lead  is  worthy  of  trial,  in  doses  of  two  or  three  grains  in  flotation 
ry  four  or  six  hours,  with  or  without  an  eighth  of  a  grain  <»t' 
morphia  (Murchison). 

Alum  dissolved  in  gum,  to  the  amount  uf  twenty-four  grains  in 
a  day,  winch  may  be  increased  to  one  drachm,  is  1  m  in  the 

form  ofalui  prepared  by  adding  one  drachm  of  alum  I 

pint  of  boiling  milk,  and  then  straining.      Two  ounces  ma\ 
given  after  each  motion  of  the  bowels  (Fouquier,  Murchis 

A  seidlitz  powder  may  sometimes  check  excessive  diarrhoea,  by 
altering  the  secret ions,  and   is   especially  beneficial  if  there 
much  meteurism  (TttOCSSEAl",  M  rur  Hisox). 
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The  question,  therefore,  of  checking  excessive,  or  encouraging 
moderate  diarrhoea  is  one  which  requires  the  careful  study  of  each 
particular  case ;  and  my  experience  in  the  treatment  of  typhoid 
fever  leads  me  to  recommend  rather  the  restraining  of  excessive 
diarrhoea  than  either  encouraging  the  action  of  the  bowels  or 
locking  them  up  for  days.  The  French  practice  of  giving  saline 
laxatives  is  not  a  safe  one;  and  if  the  action  of  the  bowels  is 
deemed  desirable,  enemata  will  be  found  sufficient.  Nitrate  of 
silver,  in  doses  of  one  to  three  grains,  made  into  a  pill,  and  taken 
every  six  or  eight  hours;  or  sulphate  of  copper,  in  doses  of  a 
quarter  of  a  grain  similarly  given,  are  remedies  most  useful  in  the 
diarrhoea  connected  with  atonic  ulcers,  after  the  fourth  week  of 
the  disease  (Bell,  Murchison). 

If  meteorism  or  tympanitis  prevails,  from  the  accumulation  of 
air  in  the  colon,  it  may  sometimes  be  relieved  by  the  passage  of  a 
long  stomach-pump  tube  by  the  anus,  as  far  up  the  colon  as  it 
can  be  made  to  go  easily. 

With  regard  to  stimulation  of  the  nervous  system,  it  is  not 
decided  how  far  alcohol  is  beneficial  The  fever  eventually  is 
attended  with  much  exhaustion,  and  is  often  protracted,  yet 
typhoid  fever  does  not  seem  to  bear  stimulation  so  well  as 
typhus.  The  tendency  to  prostration  is  the  only  indication  for 
its  use ;  but  stimulation  must  not  be  persevered  in  if  the  pulse  is 
quickened  by  its  use,  the  hectic  flush  made  more  manifest,  the 
tongue  made  drier,  or  if  delirium  supervene.  Food  and  susten- 
ance are  the  real  preventives  of  delirium,  and  the  best  stimulants 
to  the  nervous  system  when  necessary.  With  regard  to  the 
maintenance  of  free  action  from  the  kidneys,  it  is  to  be  observed 
that  so  long  as  the  excretion  of  urea  and  uric  acid  is  abundant, 
no  diuretics  are  necessary ;  but  whenever  the  amount  of  the 
solids  falls  greatly  (which  can  be  known  at  once  with  sufficient 
accuracy  by  a  comparison  of  the  urine  passed  in  twenty-four 
hours  with  the  specific  gravity),  means  must  be  taken  at  once  to 
increase,  if  possible,  the  urinary  elimination.  The  warm'  bath, 
with  repeated  small  doses  of  the  alkaline  carbonates,  or  of  the 
nitrate  or  bitartrate  of  j/otas/i,  will  often  effect  an  increased  elim- 
ination, (Parkes,  L  c.) 

To  accomplish  the  last  indication — namely,  to  influence  the 
elimination  from  the  intestinal  glands,  by  direct  local  action  on 
the  intestinal  membrane — Wunderlich  especially  advocates  the 
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:*»  •**  tiM  if  it  can  be  given  before  the  ninth  or  tenth  day. 
\>i  tVkv*  is  abo  of  opinion  that  it  is  extremely  useful  at  this 
l**n*i.  Tho  Into  Pr.  Anthony  Todd  Thomson  used  to  give  H; 
■ukJ,  Crimi  tlio  obwrvation  of  many  cases  under  the  care  of  this 
l»hy*iv'iaii,  <*  well  as  from  bis  own  experience,  Dr.  Parkes  con- 
Hidvm  (hat  cnlomd  is  a  medicine  to  be  strongly  recommended  in 
typhoid  Atvttr.  Hut  it  must  not  be  given  later  than  the  tenth  or 
ulowtilli  *Ihv  .  twiil  fit  no  time  in  large  doses. 

ihw  mv  t-nv  £nutiM  twice  a  day  is  enough,  although  Wunderlich 
£ivm  <»/4tJ  to  rivii  grains  twice  daily ;  but  Jive  grains  is  considered 
by  l)i    hirkon  to  bo  too  largo  a  dose. 

\h  Wood,  of  t'hiladolphia,  beare  testimony  also  to  the  benefit 
U»  k>  'louvod  tVnm  momiry  about  the  seventh  or  ninth  day  of 
tlw  i'ovoi.  Mo  Miow*  "it  tends  in  some  degree  to  arrest  the 
|HO£t«««  of  i.lui  dinoati*  in  the  glands  of  Peyer,  and  to  promote 
ih*4uiioii  of  tho  utllam<*l  patches.  He  prefers  minute  doses  of 
tik>  Uuo  pill  uit^j*  u  £rain  every  two  hours — till  the  mouth  is 
«li£lul\  iiftctvtl,  .fcttot'tatal  with  small  doses  of  ipecacuanha,  when 
<lw  «ivuuwU  tot  tK»t  irritable.  The  beneficial  effect  of  this  combin- 
uu*»  '4  4k»^ii  t»y  l'10  ton^uo  becoming  moist,  the  skin  relaxed, 
iUxl  ilw  ^moiou*  spuontlly  being  ameliorated  Dr.  Wood 
<v\fitmu  no*  t  *t>Uo  mniii*  of  IUue  pM  wuws  to  be  combined  with 
*o  .^«4ii^  >i  'i±i>+.**.httfM  /jouftfor.  with  two  grains  of  opium, 
v  -vv. .  *;ui  i<k>  *holo  Ivin^  divided  into  twelve  pills,  one  may 
\.  **Avii  -wi*  Viu\  **r  ovory  hour  and  a  half,  or  every  two 
vNs..^v  ;<  Vtu^H^ts  vol.  i..  p.  345,  -4th  edition). 
vV.i'..i, ;  ■■<  V*viv*.  vvtttm-iudicated  if  the  diarrhoea  is  exces- 
,,  ,  t  .V*v  ^K'uUi  N>  oAwwive  pains  in  the  bowels,  with 
*  .*-AM»  ^wv*****t  U  is  also  not  proper  to  be  given  if 
tiM*.*  ^  -»V  mvinuiv  iei  aiuKtnic,  or  if  there  is  a  decided 
>VVv  <MtX.«*<  -t  ^  nfc««4t  useful  as  a  restorative  of  the 
ii.tttto.**  u  ^^  h«Vw  tho  tongue  is  dry  and  coated, 
■■^  <  ..v***  *•**  nhva  tho  urino  is  cloudy  and  of  low 
.,t  i  t  .V  •«**  ^K**»  is  vomited,  the  administration 
%1k-.^x».  \S\wl  W  ho  direct  etiect  on  the  pulsation 
us  st  'iw  vvavIhhI  futictious;  but  its  beneficial 
.  xi:  \  l^uivviU  -tpptvciablo  by  the  modifications  of 
..  v   ^'^^    »*  uuUkv*  and    which   have  been   already 

i  .V  m!v««.tu  I  y  laid  down  to  guide  the  treatment  of 
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the  intercurrent  phenomena  or  accidents  of  the  disease.  Com- 
binations of  remedies  must  be  adapted  to  correct  the  several 
functions  which  may  be  simultaneously  deranged,  so  that  treat- 
ment must  be  varied  according  to  the  functions  mainly  implicated 
or  suspended,  and  to  the  degree  of  their  affection. 

Abdominal  pains  and  meteorism  may  be  relieved  by  mustard 
poultices,  or  turpentine  stupes  may  be  applied,  followed  by  simple 
hot  water  fomentations.  After  these  remedies  have  been  used, 
cold  water  compresses  over  the  abdomen  tend  to  lessen  the 
tension  and  the  gurgling  in  the  intestines,  and  to  diminish  the 
tenderness  on  pressure.  They  counteract  the  inclination  to 
meteorism,  and  lessen  excessive  diarrhoea.  Dr.  Huss  believes  also 
that  the  ulcerations  in  the  ileum  are  prevented  from  spreading; 
and  that  perforations  of  the  intestine  have  been  of  much  rarer 
occurrence  since  he  commenced  to  use  these  compresses.  The 
compress,  after  being  soaked  in  warm,  but  not  hot  water,  is  well 
wrung,  and  applied  so  as  to  cover  the  whole  abdomen;  and  it 
must  be  changed  two  or  three  times  a  day,  according  to  its 
tendency  to  dry.  The  compress  is  composed  of  four  to  eight 
double  folds  of  coarse  linen,  and  is  to  be  laid  over  the  whole 
abdomen,  and  afterwards  overlaid  with  a  cover  of  oiled  skin  or 
india  rubber  stuff,  to  prevent  too  rapid  evaporation.  The  com- 
press should  fit  as  closely  as  possible,  and  care  must  be  taken  that 
it  be  not  displaced,  otherwise  air  enters  between  the  skin  and  the 
compress,  so  that  cold,  instead  of  a  moist  heat,  is  produced. 
These  compresses  may  remain  untouched  as  long  as  they  are 
moist  and  warm;  and  they  may  be  employed  on  the  chest  as 
well  as  on  the  abdomen,  should  capillary  catarrh  or  pneumonia 
supervene. 

Haemorrhage  from  the  bowels,  partly  fluid  and  partly  in  clots, 
evacuated  with  the  stools,  is  a  symptom  of  grave  import ;  and  the 
urgent  aim  of  treatment  is  to  arrest  the  bleeding.  Huss  found 
the  sugar  of  lead  most  serviceable,  administered  by  the  mouth, 
and  also  by  clysters.  By  the  mouth,  two  grains  may  be  given 
every  half-hour,  and  even  every  quarter  of  an  hour;  and  it  is  best 
given  dissolved.  Twenty-four  grains  of  crystallized  acetate  of 
lead  being  dissolved  in  one  drachm  of  dilute  acetic  acid,  to  which 
six  ounces  of  distilled  water  is  added,  a  table-spoonful  of  this 
solution  may  be  given  every  half-hour.  At  the  same  time  a 
clyster  may  be  administered,  composed  as  follows: — Teu  to  fifteen 
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graius  of  a  d  are  to  be  dissolved  in   tour  ountv 

distilled  water  (wann),  to  which  twenty  or  thirty  drops  of 
tincture  of  opium  may  be  added;  and  the  administration  of  nob 
a  clyster  may  be  repeated  in  four  or  six  hours  if  required.  Pieces 
of  ice  may  also  be  swallowed  now  and  then;  and  even  crushed  ice 
may  be  applied,  enclosed  in  a  bladder,  over  the  abdomen. 

If  bleeding  from  the  nose  is  not  arrested  by  the  use  of  vim  _ 
and  cold  water  injected  up  the  nostrils,  nor  by  the  use  of  cold 
water  compresses  applied  to  the  nose,  plugging  by  the   [ 
Bares  must  be  had  recourse  to, 

Turpentine  is  a  moat  valuable  remedy  in  haemorrhages,  and 
in  the  stage  of  ulceration.  It  was  originally  recommended  by 
Dr,  Graves,  and  is  highly  spoken  of  by  Drs.  Hubs,  Wood,  and 
Murcbisom  It  may  be  given  in  all  cases  where  the  tongu* 
dry;  and  when,  *' instead  of  cleaning  gradually  from  the  edges 
and  tip,  it  often  ports  with  its  fur  quickly,  and  in  large  flakes — 

.-rally,  first,  from  the  middle  or  hack  part  of  the  surface,  which 
is  smooth  and  glossy,  as  if  deprived  of  its  papillae.     There  is  also 
generally  an  increase  of  the  tympanitis,  and  the  ulceration  of  the 
ileum  seems  to  be  attended  with  great  dryness  of  the  ton^i 
Under  these  circumstances  Dr.  Wood  gives  the  oil  of  turpentine 
in  doses  of  fiyc  to  twenty  drops  every  hour,  or  every  two  hours. 
It  is  best  administered  in  an    emulsion  with  gum  arabic,  loaf 
sugar,  water  (Wood),  or  in  an  emulsion  with  the  yolk  of  an  i 
and  honey  or  mucilage  (Huss).     Amelioration  of  the  sympt 
may  be  observed  in  twenty-four  or  forty-eight  hours — the  tongue 
becoming  more  moist,  and  covered  with  a  white  fur — distension 
of  the  abdomen   ceases  to  progress,  and  after  a  time  diminig] 
The  use  of  the  oil  should  be  continued  under  these  circumstances; 
but  the  dose  should  be  gradually  diminished 

Tom  f'nuuhnifs  maybe  absolutely  essential  on  account 

lability  attending  the  advanced  stage  of  the  disease,  generally 
about  the  third  week.  When  the  pulse  is  slow  and  feeble,  the 
skin  cool,  the  tongue  and  teeth  encrusted  with  dark  sondes,  at 
an  advanced  period  of  the  fever,  then  stimulants  are  obviously 
necessary.  But  even  when  the  pulse  is  feeble,  but  yet  freqn 
and  the  skin  hot,  stimulants  are  even  then  known  to  be  of 
service;  but  it  is  necessary  to  administer  them  wTith  graft 
caution,  and  to  watch  the  effects  constantly  and  closely.  If  their 
use  is  found  to  augment  the  heat  of  the  skin,  and  to  increase 
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the  frequency  of  the  pulse,  and  to  aggravate  the  delirium  or 
tjtupor,  it  is  then  necessary  to  suspend  their  use.  They  are 
known  to  be  doing  good  service,  however,  if  they  lessen  the 
frequency  of  the  pulse,  and  increase  its  fulness  and  strength; 
if  the  skin  becomes  cool  and  moist,  and  if  the  delirium  is  sub- 
dued or  moderated ;  and  especially  if  refreshing  sleep  be  procured. 
Dr.  Wood  recommends  the  use  of  wine  whey,  prepared  by  adding 
one  quart  of  good  sherry  wine  to  two  quarts  of  boiling  milk, 
and  straining  after  coagulation. 

Of  this  a  table-spoonful  or  more  may  be  given  every  hour  or 
every  two  hours.  If  the  strength  is  greatly  reduced,  it  may  be 
necessary  to  give  pure  wine  or  brandy;  or  even  sulphuric  or 
chloric  ether  in  cases  of  great  prostration.  Opium  is  also  a  useful 
stimulant.  It  may  be  given  when  the  pulse  is  not  full  nor 
strong,  and  when  cerebral  symptoms  do  not  exist.  In  the  later 
stages  it  may  be  given  in  doses  of  half  a  grain,  or  a  grain,  every 
four,  six,  or  eight  hours.  It  is  known  to  be  acting  beneficially 
when  it  promotes  sleep,  subdues  nervous  excitement,  and  induces 
gentle  perspiration.  Carbonate  of  ammonia  is  objectionable,  as  it 
may  irritate  the  bowels  and  increase  the  diarrhoea. 

The  diet  is  of  the  utmost  importance  to  be  attended  to  in  cases 
of  typhoid  fever  from  the  very  commencement  of  the  disease. 
It  ought  then  to  be  both  food  and  drink  combined,  in  the  form 
of  a  light  nutritious  liquid.  Barley-water,  rice-water,  toast  and 
water,  thickened  more  or  less  with  solutions  of  tapioca,  sago, 
arrow-root,  tfte  juice  of  sweet  fruits,  or  the  very  soft  pulp  of 
fruits,  or  the  pure  jelly  of  ripe  fruits;  but  fruit  in  its  crude 
state  is  to  be  strictly  withheld.  It  is  necessary,  as  a  rule,  to 
give  food  at  certain  intervals  and  in  certain  quantities.  A 
wine-glassful  should  be  given  at  least  every  two  or  three  hours, 
according  to  the  state  of  digestion  and  the  demands  upon  the 
strength  of  the  patient.  It  may  be  that  the  patient  is  unable  to 
swallow,  from  the  dry  and  shrivelled  state  of  his  tongue.  Before 
offering  him  food  or  drink,  therefore,  the  nurse  should  put  a 
tea-spoonful  of  lemon  juice  and  water  into  his  mouth.  She  must 
then  wait  a  minute  or  so,  until  the  fur  upon  the  tongue  and 
mouth  is  softened  and  moist,  after  which  the  patient  will  often 
drink  or  take  his  food  with  ease.  Milk  in  small  quantities 
frequently  repeated  will  be  found  an  excellent  diet;  and  animal 
broths  and   jellies  may  ultimately  be  given.     The   extractum 
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is,  as  prepared  by  liebig,  is  a  moat  valuable  nutriment  for 
typhoid  fever  patients. 

The  utmost  caution  is  necessary  as  to  diet  and  aperients  during 
convalescence ;  first,  as  to  opening  the  bowels,  castor  oil  or  simple 
etiemata  are  the  only  means  which  should  be  resorted  to; 
secondly,  as  to  diet,  no  flesh  meat  should  be  allowed  till  at  h 
seven  days  after  all  the  febrile  phenomena  have  passed  away, 
and  the  food  should  be  as  free  as  possible  of  excrement  it  ions 
matter.     Malt  liquors  should  not  be  taken  before  food 

TYPHUS*  FEVER— Feb™  T^kus. 

Definition, — *4  continued  fiver,  attended  with  sluggish 
tied  and  <>n  of  thought,  fotloiml  and  aw&mpovnied  by 

{fa  skin,  of  *t  mftootoid  dtara  pm/timg 

g&neraUp  from  the  fifth  to  the  eighth  day,  at  first  riig) 

disappearing  <m  pressure,  but  after  the  second  day  persist 
ing  persistent  for  eleven  or  twelve  days.     L 
and  to<  pr&mnettt  from   the  first,  gradually  pass   U 

stupidity,  joblwiorij  and  complete  prostration;    which,  in  stilt 
more  extreme  cases,  jxtss  into  somnolence,  stupor,  and  &> 
conwt  wh*}>   pro  n  becomes  profound.     The  diseo 

terminate  favourably  from  the  thirteenth  to  the  eeventeentti  d 
the  tzv&ragt  duration  of  the  attack  bemg  about  twenty-one  <l 
If  the  d<  ff  it  is  generally  between  the  twelfth  a 

mi  h  day,  leaving  no  specific  lesion,  bey o 

/  of  the  heart  and  contractile  fibre-structures,  phy 

of  the  bmin. 

m  As  the  term  typhus  is  very  variously  used,  and  sometimes  vaguely,   it  U 
necessary  to  state  precisely  the  meaning  of  fcht*  word.     This  cannot  be  more  clearly, 
v  tly,  and  concisely  expressed  than  in  the  words  of  Dr.  Wood. 

The  disease  now  defined  is  sometimes  called  typhm,  and  sometimes  typhus  J 
In  the  first  instance  the  term  is  used  **  substantively,  in  the  latter  adjectively,  just 
as  w*  say  ship  fever,  jail  fever,  &c    But  a  state  of  system,  identical  or  closely 
analogous  with  that  which  characterises  typhus  fever,  is  frequently  met  with  in 
other  febrile  diseases,  as  a  mere  incidental  accompaniment.    To  this  morbid  state 
the  epithet  typhous  or  typhoid  is  applied,  the  latter  being  pee/erred  to  the  former 
when  it  is  wished  to  imply  resemblance  only,  and  not  sameness  or  identity.     Thus 
una  speak  of  a  typhous  or  a  typhoid  condition  of  remittent  fever,  yellow  fever, 
snalbpox,   measles,    pneumonia,   dysentery,   or,   with    greater    brevity, 
jHHenuwii.  Ojphmiv  dysrmiery*    This  latter  phraseology,  however,  generally  iin 
A  more  thorough  incorporation  of  the  typhoid  tlrment  with  the  principal  affection 
than  typh»i<t  pntmmtmia  or  typhoid  dysentery,  which  merely  implies  a  resemblance 
to  the  t\  photie  vtatc  occurring  in  these  die 


HISTORICAL  ACCOUNT  OF  TYPHUS  FEVER.  427 

Historical  Notice. — The  first  authentic  accounts  of  typhus 
fever  are  to  be  found  in  the  early  British  chronicles.  It  is 
described  as  having  spread  in  our  courts  of  justice,  giving  rise 
to  what  was  termed  "  the  black  assizes."  The  last  black  assizes 
happened  at  the  sessions  of  the  Old  Bailey  in  1756,  when  the 
lord  mayor,  two  of  the  judges,  and  several  eminent  persons  died, 
infected  by  the  prisoners.  This  fever  has  had  many  popular 
appellations,  having  been  known  as  the  jail  fever,  hospital  fever, 
ship  fever,  putrid  fever,  brain  fever,  bilious  fever,  spotted  fever, 
petechial  fever,  camp  fever.  We  are  indebted,  however,  to  Pringle 
and  to  Fordyce  for  having  shown  that  these  supposed  different 
fevers  are  identically  the  same,  and  have  no  such  essential  differ- 
ences as  to  constitute  them  distinct  genera 

Typhus  fever  is  the  grand  scourge  of  armies  in  temperate 
climates,  just  as  cholera  and  yellow  fever  have  been  the  destructive 
agents  in  the  tropical  wars,  (Parkes  "On  the  Causes  of  Sickness 
in  English  Wars,"  Journal  of  Royal  United  Service  Institution, 
vol  vi.)  Wherever  men  are  closely  crowded  together  in  ill- 
ventilated  unwholesome  dwellings  typhus  is  sure  to  appear.  It 
has  often  passed  from  the  army  to  the  civil  population,  and  has 
thus  dispeopled  towns,  and  even  great  districts  of  country.  But 
its  ravages  in  the  English  army  have  never  been  comparable  to 
those  which  have  occurred  in  foreign  forces,  as  the  statements  of 
Murchison  and  Parkes  fully  demonstrate: — wIn  the  year  1489 
no  fewer  than  17,000  of  the  troops  of  Ferdinand,  then  besieging 
Granada,  were  destroyed  by  a  spotted  fever,  to  which  the  Spaniards 
applied  the  same  name  that  they  afterwards  gave  to  typhus.  In 
1552  a  petechial  fever  devastated  the  army  of  the  Emperor  Charles 
Vk,  during  the  siege  of  Metz.  In  1556  the  notorious  €  Morbus 
Hungaricus'  appeared  in  Hungary  in  the  army  of  Maximilian  II, 
and  thence  spread  over  the  whole  of  Europe"  (Murchison,  1.  c,  p. 
21).  "In  1620  the  Bavarian  army  in  a  few  months  lost  in 
Bohemia  not  less  than  20,000  men  from  spotted  typhus,  and  the 
disease,  being  carried  into  other  parts  of  Germany,  obtained 
the  name  of  'the  Bohemian  disease/  In  1628  and  1632  the 
Swedish  army  under  Gustavus  Adolphus  carried  typhus  into 
Northern  Germany,  and  the  population  was  so  destroyed  that, 
fifty  or  sixty  years  later,  villages  were  left  without  inhabitants, 
(Parkes,  1.  c.)  In  the  spring  of  1643,  while  the  Earl  of  Essex 
was  besieging  the  town  of  Reading,  this  disease  broke  out  in 
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the  army  ©f  the  Parliamentary  General,  and  in  the  gurri&QB  oom- 

bj  Charles  I  :  it  was  communicated  to  the  inhabitants 

surrounding  country,  and  proved  very  fatal,  (MtTBCHE 

t  fc)     Hl6  wars  of  L«mis  XIV.   were  always  followed  by  this 

and   the   losses   of    the    French    array  were   enormous 

s),     lu    1799-1800  an   epidemic  of   typhus  occurred  at 

H00j  when  the  garrison  was  besieged  by  the  French,  and  half 

tisbed;  and  the  French  army,  during  their  retreat  from  Italy, 

ununicated   fever   to  the   inhabitants   of    fifteen   towns   and 

villages   where  they  halted  on   the    route   (Foukre).      It  was 

il tiring   the   first  fifteen  years   of  the   present   century    that 

a  of  typhus  have  been  recorded,  especially  in  the 
armies  of  Napoleon,  and  among  the  population  of  the  count' 
which  were  the  seat  of  war.     It  always  became  developed  under 
ei  re  u  instances  of    misery   and    privation,  and    was    particularly 
prevalent  and  fatal  among  the  inhabitants  of  besieged  cities — as, 
for  example,  Saragossa  and  Torgau,  Dantzic  and  Wilna,  in  1803 
— and  which  told  with  such  awful  severity  upon  the  famished 
French  troops  during  the  retreat  from  Moscow  in  1812  and  1813 
\  1 1  rch  I  son  ).     When    Sir    J  oh  n    M<  wrc  g    array    landed    f  i  am 
(nrunna,   typhus  became  epidemic  in   the   uiilit;u y  hospitals  in 
the  south  of  England  (Cheyne,  DkIk  Hbdp,  JfapOff,  voL  ii,  p.  3). 
In    May,  1812,  the  Bavarian   army  serving  among  the   French 
numbered  28,000  men;  in  February,  1813,  there  were  only  - 
men  under  arms.     The  great  destroyer  was  typhus-     In  Aug 
1813,  the  first  Prussian  army  consisted  of  37,728  fighting  men, 
having  lost  10,000  men  by  the  sword,  and  10,000  men  by 
almost   entirely   typhus.      In   Mayence  alonet  of  60,000   French 
troops  composing  the  garrison  in  1813*1 4(  there  died  of  typhus  in 
months   25,000   men   (MuRClilSQN,   p*   224).     The  last  great 
mirages  of  typhus  in  armies  which  attracted  public  attention  f 
those  which  occurred  in  the  French  and  Russian  armies  in 
uiea   during  and   after  the  Capture  of  Sebastopol      Tyi< 
had  prevailed  in  the  winter  of  1854-55  amongst  both  the  English 
and  French   troops*  but  in  the  following  winter  it  was  mainly 
lined  to  the  French  and  Russian  armies.     In  the  sprinj 
6  it  was  computed  that  more  than  17,000  men  of  the  French 
s   perished   in    less   than   three   months;    and    the   hig'- 
lority  stated  that  the  safety  of  the  whole  French  army  ! 
tfeUttgt''''^  by  Mm-  outbreak  (Parkes  and  Muftcmsox). 
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According  to  Dr.  Parkes,  typhus  fever  occupies  the  fourth  place 
among  the  causes  which  have  produced  disease  in  the  British  army.* 

Phenomena  and  Symptoms. — Typhus  fever  attacks  persons  of 
both  sexes  and  of  all  ages,  from  early  infancy  to  extreme  old 
age,  and  its  advent  is  somewhat  sudden. 

After  a  longer  or  shorter  duration  (generally  a  few  days)  of 
unpleasant  sensations — in  which  general  soreness,  uneasiness,  and 
fatigue  without  cause,  loss  of  appetite,  and  disturbed  sleep,  are 
the  prominent  phenomena — the  disease  begins  and  advances  gradu- 
ally. It  is  not  possible  in  all  instances  to  fix  the  precise  time 
of  the  commencement  of  the  attack;  but  in  the  majority  of  cases 
the  patient  is  seized  with  chilliness,  which  sometimes  amounts 
to  a  rigor,  usually  followed  by  heat  of  skin,  and  occasionally  by 
sweating,  pains  in  the  back  and  limbs,  and  frontal  headache. 
This  headache  is  a  constant  symptom,  which  ceases  usually  about 
the  tenth  day,  and  always  before  the  fourteenth.  During  two 
or  three  days  the  chilliness  and  rigors  occur  at  irregular  intervals. 
The  patient  alternately  hovers  over  the  fire,  or  desires  to  move 
from  it ;  and  although  the  skin  at  the  time  may  be  felt  hot  and 
burning,  he  still  lingers  near  the  fire-place,  and  yet  again  soon 
complains  of  the  heat  of  the  room;  so  that  he  feels  when  near  the 
fire  hot  and  oppressed,  and  when  away  from  it  chilly  and  uncom- 
fortable.    Loss  of  appetite,  and  more  or  less  thirst,  exist  from  the 

•  These  causes  Dr.  Parkes  arranges  as  follows : — 

1.  A  defective  commissariat,  especially  as  to  food  and  fresh  vegetables,  causing 
diseases,  but  mainly  predisposing  to  many  more — e.  g.,  malignant  malarious  fevers, 
tcurvy,  and  bloody  flux.     Carthagcna,  1741 ;  Burmah,  1824;  China,  1840. 

2.  Undertaking  military  operations  in  an  unhealthy  site,  and  with  an  unhealthy 
season  impending.  Carthagena,  1741 ;  San  Domingo,  1796 ;  Walcheren,  1747 ;  Java, 
1811 ;  American  War,  1814;  Bulgaria,  1853-54. 

3.  Exposure  to  cold,  with  insufficient  clothing  and  food,  giving  rise  to  catarrhs, 
slight  dysentery,  rheumatism,  and  inflammations.  Wars  of  1742-1760;  Crimea, 
1854 

4.  Propagation  of  typhus  poison,  favoured  by  bad  ventilation,  overcrowding,  and 
filth.     Examples  as  above  detailed. 

5.  Similar  pro|>agation  of  putrid  dysentery.    Indian  campaigns. 

6.  Propagation  of  typhoid  fever  i>oison  and  cholera,  through  the  bad  sanitary 
condition  of  camps,  and  the  occupation  of  old  camping  grounds.  Egypt,  1801 ; 
Bulgaria,  1853;  India. 

7.  The  enlistment  of  boys  as  soldiers,  whose  bones  are  not  yet  matured— in  place 
of  full-grown  men  at  least  twenty-one  years  of  age.  Crimea,  1854.  [See  a  short  pub- 
lication On  the  Growth  of  the  Recruit  and  Young  Soldier,  by  William  Aitken,  M.D.] 

8.  Want  of  cleanliness,  excessive  use  of  spirits,  and  debauchery. 
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first;  the  tongue  is  white,  large,  and  pale,  but  is  afterwards 
I  with  a  yellow-brown  fur,  and  is  sometimes  tremulous, 
indicating  the  early  loss  of  muscular  power  and  control.  Thi> 
bowels  may  be  confined  or  regular;  the  urine  is  scanty  and  high* 
coloured ;  and  nausea  with  vomiting  are  often  among  the  earliest 
ins.  If  sleep  is  obtained,  it  is  disturbed  by  dreams,  or  by 
the  occurrence  every  few  minutes  of  sudden  starts.  It  is  con- 
sequently un  ret  rushing;  and  although  the  patient  may  have 
appeared  to  sleep  for  boors,  yet  he  feels  that  he  has  not  slept,  and 
do*  lares  that  he  has  never  closed  his  eyes.  This  is  the  coma-vigil 
of  ChomeL  On  the  other  hand,  there,  is  sometimes  a  constant 
tendency  to  heaviness  and  drowsiness.  The  attention  cannot  be 
fixed,  and  the  mind  ceases  to  think.  A  peculiar  symptom  may 
now  become  expressed,  to  which  Dr.  Jenner  has  given  more 
appropriately  the  name  of  cmiui-tngil  than  to  that  symptom  which 
Ohomel  has  so  named  In  the  coma-vigil  of  Jenner  'the  patient 
lies  with  his  eyes  open,  evidently  awake,  but  indifferent  or 
insensible  to  all  going  on  around  him/*  This  symptom  occurred 
in  one-fifth  of  the  fatal  cases  observed  by  hirru  Bodily  weakness 
becomes  extreme,  and  the  patient  takes  to  bed  by  the  second  or 
third,  and  not  unfrequently  on  the  first  day.  While  there  is 
absolute  loss  of  muscular  power  and  control,  there  is  at  the  same 
time   an   amount  of  great    exhaustion,  disproportionate   by  its 

rity  to  the  muscular  action.     Giddiness  and  noise  in  the  ears 
are  amongst  the  earliest  and  most  loudly  complained  of  symp- 
toms*    The  debility  increases  rapidly,  so  that  by  the  seventh  i 
the  patient  can  rarely  leave  his  bed  without  some  aasi  By 

this  time  also  the  want  of  control  over  the  tn oscular  movements 
becomes  more  decided;  the  legs  and  arms  shake  when  raised,  and 
the  tongue  trembles  when  protruded.  The  impairment  of  the 
mental  powers  manifests  itself  in  a  variety  of  singular  ws 
Memory  becomes  deficient, — the  ideas  of  time  are  such  that  it  is 
ilwayt  supposed  to  be  prolonged.  If  an  event  is  impressed  upon 
the  patients  mind,  he  will  remember  it,  and  it  alone.  This  mazy 
state  of  the  intellect  soon  passes  into  delirium,  winch  bee< 

ifest  first  between  waking  and  sleeping,  then  by  night,  and 
finally    by  day   and   night.      When   delirium   tii  in.    t\w 

patient  is  able  to  correct  himself;  if  he  is  made  to  think,  he 
becomes  conscious  of  his  mental  error  i  but  this  power  is  soon  lost, 
and  delirium  becomes  predominant 
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About  the  tenth  day  of  the  disease,  sometimes  earlier,  the 
headache  ceases  simultaneously  with  the  commencement  of  the 
delirium ;  and  if  it  should  continue  with  the  delirium,  it  suggests 
the  probability  of  some  commencing  secondary  lesion  within  the 
cranium,  to  which  special  attention  must  be  immediately  directed. 

The  Eruption  of  Typhus  Fever. — About  the  fifth  to  the  seventh 
day  of  the  disease  the  characteristic  eruption  appears  on  the  skin. 
It  consists  of, — (1.)  Distinct  spots ;  (2.)  A  subcuticular  rash. 

(1.)  The  macuke,  mulberry,  or  rubeoloid  rash.  On  the  first 
appearance  of  this  eruption  it  consists  of  very  slightly  elevated 
spots  of  a  dusky  pinkish-red  colour,  somewhat  like  the  stains 
of  mulberry  juice.  Each  spot  is  flattened  on  the  surface, 
irregular  in  outline,  with  no  well-defined  margin,  and  fading 
insensibly  into  the  hue  of  the  surrounding  skin.  The  spots 
disappear  completely  on  pressure,  resuming  their  distinctive 
appearances  as  the  pressure  of  the  finger  is  withdrawn ;  and  they 
vary  in  size  from  a  point  to  three  or  four  lines  in  diameter. 
The  largest  spots  appear  to  be  formed  by  the  coalescence  of 
two  or  more  smaller  ones;  and  the  shape  of  the  larger  spots 
is  more  irregular  than  the  smaller  onea  After  one,  two,  or 
three  days  these  spots  undergo  a  marked  change.  They  no 
longer  remain  elevated  above  the  surrounding  cuticle.  Their 
hue  becomes  darker  and  more  dingy  than  at  their  first  appearance. 
Their  margins  become  more  defined,  especially  on  the  posterior 
surface  of  the  body;  and  when  the  finger  is  firmly  pressed  on  them, 
they  grow  paler,  but  do  not  entirely  disappear.  Thus  they  are 
said  "to  fade  under  pressure,"  but  they  cannot  be  entirely 
obliterated,  a  stain  of  the  cuticle  remaining  to  indicate  where 
they  are.  A  still  further  change  may  take  place  in  severe  cases. 
The  centres  of  the  spots  may  become  dark  purple,  unaltered  in 
appearance  by  the  firmest  pressure,  although  their  circumferences 
may  fade;  or  the  entire  spot  may  change  into  a  true  petechia, 
Incoming  of  a  dusky  crimson  or  purple  colour,  quite  unaffected 
by  pressure,  with  a  well-defined  margin,  and  level  with  the  sur- 
face. The  spots  of  such  an  eruption  are  generally  very  numerous, 
close  together,  and  occasionally  almost  covering  the  skin.  Some- 
times, however,  they  are  very  few  in  number,  and  situated  at 
some  distance  from  each  other;  and  not  to  be  distinguished 
at  first  from  the  rose  spot  eruption.  The  mulberry  eruption 
usually  occupies  the  trunk  and  extremities,  but  is  occasionally 
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limited  to  the  trunk,  and  may  now  and  then  be  observed  to  extend 
to  the  face.  After  the  first,  second,  or  third  day  after  the  erupt  nm 
is  apparent,  no  fresh  spots  appear,  arid  each  spot  remains  vi 
front  its  first  eruption  till  the  whole  rash  vanishes — that  is,  till  the 
termination  of  the  disease,  When  v*tv  numerous,  the  eruption, 
viewed  as  a  whole,  has  not  an  equal  depth  of  colour,  S 
places  are  much  paler  than  others,  and  the  spots  have  a  dull 
appearance,  as  if  seen  through  the  cuticle,  A  mottled  aspect  is 
thus  sometimes  given  to  the  skin,  on  which  the  darker  spots  are 
seated;  and  hence  (2.)  A  subcuiie'i  far  rush  has  been  also  described, 
which  is  deepest  coloured  on  the  most  depending  parts  of  the 
body,  From  this  circumstance  the  eruption  sometimes  resen* 
measles  so  closely  se  to  be  distinguished  with  difficulty  from  the 
eruption  in  that  disease,  When  the  spots  on  the  back  are  of  u 
much  deeper  hue  than  those  on  the  anterior  surface  of  the  trunk, 
the  skin  is  at  the  same  time  so  much  congested  at  the  back  that 
slight  pressure  with  the  finger  leaves  :t  white  mark,  which  si 
returns  to  its  dusky  red  colour  The  eruption  of  the  mulberry 
rash  usually  appears  from  the  fifth  t«»  the  eighth  day  of  this 
disease,  and  subsides  between  the  fourteenth  and  twenty-first 
days  (Dr.  Jknner). 

Age  seems  to  exert  a  considerable  influence  over  the  erupt i 
and  the  following  rule  has  been  laid  down  in  relation 
modifying  circumstance : — In  100  typhus  patients  under  fifteen 
years  of  age  the  rash  will  be  absent  in  25.  In  100  typhus  patients 
between  fifteen  and  twenty-two  years  of  age  the  rash  will  In- 
absent  in  14.  In  100  typhus  patients  above  twenty-two  years  of 
age  the  rash  will  be  always  present 

The  spots  of  typhus  fever  continue  ineflaceably  persistent  after 
death. 

At  the  termination  of  the  first,  or  commencement  of  the  second 
week,  the  tongue  has  a  large  and  swollen  appearance,  grows  dry 
in  the  centre,  and  at  the  same  time  its  white  fur  is  replaced  by 
pale  dirty-brown  mums. 

About  the  ninth  or  tenth  day*  or  even  earlier,  the  delirium 
becomes  decided,  sometimes  violent,  and  always  unquiet,  although 
the  attention  may  still  be  fixed  by  a  sharp  question.  At  this 
time  the  patient  is  in  some  eases  violent,  and,  unless  restrained, 
leaves  his  bed  to  wander  about  the  room.  His  expression  grad- 
ually comes  to  resemble  that  of  a  man  unwilling  to  be  roused 
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from  half-drunken  slumbers.  It  now  betokens  complete  stupidity, 
oppression,  and  decided  prostration.  The  complexion,  dull  and 
dirty  from  the  first,  in  the  course  of  the  second  week  becomes 
absolutely  muddy,  the  conjunctival  membranes  injected,  and 
the  pupils  contracted ;  and  the  danger  of  febrile  coma,  which 
may  supervene,  seems  very  much  in  proportion  to  the  contraction 
of  the  pupil  (W.  T.  Gairdner).  The  face  is  now  often  flushed 
— the  flush  being  dingy  and  pretty  uniform  over  the  whole 
countenance;  but  occasionally  somewhat  more  marked  on  the 
cheeks  than  elsewhere. 

The  eruption  gradually  becomes  darker  in  hue,  the  centres  of 
many  of  the  spots,  towards  the  termination  of  the  second  week, 
are. unaffected  by  pressure,  and  here  and  there  are  to  be  seen  some 
spots  with  well-defined  outline,  quite  unalterable  in  appearance 
by  the  firmest  pressure  of  the  finger.  These  are  true  petechia. 
The  posterior  surface  of  the  trunk  is  considerably  congested,  and 
the  spots  are  there  much  darker  and  less  affected  by  pressure 
than  on  the  anterior  surface. 

About  the  tenth  or  eleventh  day  somnolence  sets  in,  which 
gradually  passes  into  stupor,  or  even  coma,  and  the  expression 
indicates  profound  prostration.  The  patient  lies  on  his  back, 
unable  to  turn  himself  in  the  slightest  degree,  and  the  urine  is 
often  passed  involuntarily,  or  is  retained,  requiring  the  use  of 
the  catheter  for  its  withdrawal  The  tongue  is  thickly  coated, 
dry,  and  dark  brown,  or  even  black,  appearing  as  if  baked,  and 
perhaps  unable  to  be  protruded.  The  teeth  are  covered  with 
sordes,  the  patient  is  unable  to  be  roused  for  more  than  a  minute 
or  two,  and  when  so  roused  he  mutters  incoherently.  The  con- 
junctivae are  intensely  injected,  and  the  pupils  contracted.  The 
skin  is  cool  and  occasionally  moist  Miliary  vesicles,  or  sudamina, 
are  sometimes  observed  about  the  end  of  the  second  week,  usually 
in  the  groins,  at  the  epigastrium,  and  under  the  clavicles.  If 
such  vesicles  become  hard  at  the  summits,  then  black,  and  if  then 
the  mass  drops  out  as  a  slough,  leaving  a  circular  ulcer,  such  a 
vesicular  eruption  forebodes  an  unfavourable  result  (Stokes). 
The  abdomen  continues  flaccid  and  indolent  throughout  The 
bowels  usually  act  once  or  twice  a  day,  the  stools  being  some- 
what relaxed. 

The  pulse,  from  the  outset  of  the  disease,  is  quickened,  and  it 
increases  in  rapidity  in  cases  which  terminate  fatally,  ranging 
from  100  to  even  150  in  a  minute;  or,  after  reaching  a  certain 
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point,  its  frequency  as  gradually  subsides  till  health  is  restored. 
Cases  in  which  the  pulse  is  remarkably  slow  are  usually  cases  in 
which  the  prostration  becomes  extreme.  A  little  cough  and  some 
sonorous  r&le  are  now  and  then  present. 

TYPICAL  RANGE  OF  TEMPERATURE  IN  A  CASE  OF  TYPHUS  FEVER. 
THE  RECORDS  INDICATE  MORNING  (M.)  AND  EVENING  (E.) 
OBSERVATIONS. 
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The  skin  throughout  the  whole  course  of  typhus  fever  is  often 
particularly  sensitive,  the  slightest  touch  occasioning  pain.     The 
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heat  of  the  skin  conveys  also  a  burning  pungent  sensation — the 
temperature  ranging  from  102°  to  107°  Fahr.  Greisinger,  of 
Zurich,  after  insisting  on  the  non-identity  of  typhus  and  typhoid 
fevers,  has  described  the  ranges  of  temperature  in  cases  of  typhus 
as  particularly  diagnostic  and  characteristic  (Arch,  der  Heilk,  vol. 
ii,  p.  557,  1861).  Dr.  Cheyne,  of  Dublin,  recorded  109°  Fahr.  as 
the  highest  he  observed,  and  a  few  days  before  death  he  observed 
the  temperature  to  fall  to  95°  Fahr. 

The  course  of  typhus  fever,  although  it  may  have  some  features 
in  common  with  that  of  enteric  or  typhoid,  yet  shows  great 
and  numerous  differences.  In  typhus,  the  fever,  as  denoted  by 
the  temperature,  is  maintained  continuously  for  a  longer  time 
without  interruptions.  There  is  also  a  weekly  periodicity 
traceable.  The  rise  of  temperature  during  the  first  half  of  the 
first  week  scarcely  seems  to  differ  from  the  course  taken  by 
enteric  or  typhoid  fever,  as  may  be  seen  on  comparing  the 
diagram  at  page  387. 

If  the  temperature  at  the  commencement  before  the  fourth  day 
does  not  exceed  on  any  evening  103*5°  Fahr.,  the  fever  may  bo 
expected  to  run  a  mild  course;  and  more  especially  if  the  increase 
of  temperature  takes  place  moderately,  and  is  of  limited  daily 
duration  during  the  beginning  of  the  second  week.  In  mild 
cases  a  small  abatement  of  temperature  takes  place  on  the  fourth 
day,  which  becomes  more  obvious  by  the  seventh  day;  and  this 
abatement  is  followed,  at  the  commencement  of  the  second  week, 
by  a  small  re-increase  of  very  limited  duration,  after  which  the 
tendency  to  further  decrease  re-appears,  and  by  the  end  of  the 
second  week,  or  the  beginning  of  the  third,  the  normal  tempera- 
ture is  again  attained.  On  the  other  hand,  in  severe  cases  the 
fever  continues  with  great  intensity,  at  least  to  the  twelfth  day, 
and  mostly  throughout  the  whole  of  the  second  week. 

Defervescence  rarely  takes  place  before  the  first  half  of  the 
third  week.  Both  in  mild  and  in  severe  cases  the  temperature 
always  rises  above  104*7°  Fahr.,  and  it  frequently  reaches  106° 
Fahr.  or  more.  The  differences  between  the  morning  and  the 
evening  temperatures  amount,  during  the  fastigium  (from  the 
middle  of  the  first  to  the  middle  of  the  second  week),  rarely  to 
more  than  1°  Fahr.;  and  from  the  middle  of  the  second  week  to 
a  difference  of  about  1*5°  Fahr.  Greater  differences  happen  only 
temporarily — a  character  which  distinguishes  typhus  from  enteric 
or  typhoid  fever,  so  far  as  ranges  of  temperature  are  concerned. 
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tftwoa  between  typhus  fever  and  enteric  or  typhoid 
-  rendervd  still  more  striking  by  their  respective  modes  of 
tkfrrviMWfKV       Iq  typhus   fever    the    defervescence  shows  no 
gittdual  remissions,  &s  in  enteric  or  typhoid  fever;  on  the  con- 
trary, the  defervescence  of  typhus  fever  is  invariably  sudden.     It 
takes  place  p  reel  pita  ntly,  and  the  normal  temperature  is  reached 
in  one  night,  mostly  iu  twenty-four  or  thirty-six  hours. 
The  disease  generally  terminates,  if  it  proves  fatal,  from  the 
Iftli  to  the  twentieth  day;  and  before  death  the  prostration 
increases  to  the  last  degree.     The  average  duration  of  Jem 
fatal  eases  was  fourteen  days;  of  Reid's,  thirteen  days.     8ub#utl%U 
tenth iiium,  or  involuntary  twitching*  of  the  muscles  of  the  face 
mid  arms,  make  their  appearance.     The  face  becomes  dusky  or 
even  livid,  and  the  breathing  very  quick,  the  pulse  becoming  so 
rapid  and  feeble  that  it  can  scarcely  be  felt      Some  want  of 
resonance  of  the  most  depending  part  of  the  chest  may  often  be 
observed  at  this  stage  of  the  disease.     The  respiratory  murmur  at 
the  .same  part  becomes  muffled,  as  if  heard  through  a  covering, 
and  there  is  sometimes  a  little  coarse,  unequal  crepitation.     The 
urine,  which  is  now  secreted  In  large  quantities — from  three  Us 
four  pints  daily — -is  restrained,  or  passed  into  bed  with  the  stools 
involuntarily.     The  skin  at  this  time  is  often  bathed  in  a  profuse 
sweat,  and    the   temperature   is   apt   to   fall    below  the    natural 
standard.     The   patient  lies  on  his  back  unable  to  move,  or  he 
sinks  towards  the  bottom  of  the  bed  if  his  head  be  in  the  l 
elevated.     Towards  the  middle  or  end  of  the  second  week  a  slough 
may  form  on  the  lower  end  of  the  spinal  region,  or  on  the  region 
uvi.t  the  posterior  spine  of  the  ilium. 

Fur  a  day  or  two  before  the  fatal  termination,  the  condition 
termed  com&vigil  may  come  on.  In  this  condition  the  patient 
never  sleeps.  He  lies  on  his  back  with  his  eyelids  widely 
separated,   his    •  ring  and    fixed   in    vacuity,   his    mouth 

partially  open,  his  face  pale  and  expressionless.  He  is  totally 
incapable  of  being  roused  to  give  a  sign  of  consciousness,  the 
breathing  is  often  scarcely  perceptible,  the  pulse  rapid  and  feeble, 
or  unable  to  be  felt,  the  skin  cool,  perhaps  bathed  in  perspi ration. 
Lifr  is  only  known  to  have  ceased  by  the  eye  losing  its  little 
lustre,  and  the  chest  ceasing  to  effect  its  slow  and  feeble  move- 
ments. Dr,  Jenner  has  never  seen  recovery  from  this  condition. 
Death  generally  takes  place  without  any  return  to  consciousness, 
1  by  syncope  rather  than  coma  (Mcbchisos), 
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If  the  disease  should  terminate  in  recovery,  the  improvement 
in  the  condition  of  the  patient  is  frequently  sudden.  Some 
time  between  the  thirteenth  and  the  seventeenth  day  he  may 
fall  into  a  profound  quiet  sleep,  lasting  for  several  hours; 
and  generally  after  from  twelve  to  twenty-four,  or  even  more 
hours,  he  awakes  bewildered  and  confused,  but  decidedly  im- 
proved in  all  respects — indeed,  quite  another  man.  At  first  he 
is  bewildered  or  confused,  and  wonders  where  he  is ;  but  he 
recognizes  his  attendants  and  friends,  and  is  conscious  for  the 
first  time  of  his  extreme  debility.  The  complexion  is  clearer, 
the  delirium  has  disappeared,  the  pulse  has  fallen  in  frequency 
and  gained  in  strength,  the  conjunctivae  are  no  longer  injected, 
the  tongue  is  moist  at  the  edges ;  there  is  perhaps  a  little 
appetite,  the  skin  is  softer  and  moist,  and  the  spots  paler.  His 
limbs  retain  their  sensibility,  but  when  he  attempts  to  move 
them,  they  seem  at  first  as  if  separated  from  the  body,  so  great 
is  the  prostration  induced  by  typhus  fever  (Murchison).  In  a 
few  day 8  the  tongue  cleans  completely,  the  appetite  becomes 
ravenous  and  insatiable,  and  the  patient  rapidly  regains  strength. 
Dr.  Jenner  considers  the  duration  of  the  disease  to  be  measured 
by  the  duration  of  the  eruption;  and  the  average  duration  of 
cases  that  recover,  he  states  to  be  from  fourteen  to  twenty-one 
days;  although,  not  unfrequently,  in  very  mild  cases,  the  fever 
terminates  before  the  fourteenth  day.  After  twenty-one  days 
local  lesions  sufficient  to  cause  death  were  always  discovered  in 
fatal  cases  of  typhus.  In  other  words,  after  the  twenty-first  day, 
death  does  not  then  occur  from  the  fever  alone,  as  may  be  the 
case  before  the  twenty-first  day.  There  are  two  very  opposite 
circumstances  under  the  influence  of  which  the  date  of  the  first 
appearance  of  the  eruption  is  changed,  and  its  duration  shortened. 
These  are, — (1.)  A  very  mild  attack  of  the  specific  disease;  (2.) 
The  development  of  severe  local  complications  in  the  course  of 
the  specific  disease.  There  are  cases  of  typhus  fever  which 
appear  to  die  within  a  limited  period  after  the  outset  of  the 
illness,  from  the  direct  action  of  the  poison  on  the  blood  or 
nervous  system,  and  with  the  entire  absence  of  local  lesion,  so 
that  even  the  skin  is  not  affected  with  eruption. 

Condition  of  the  Blood. — In  typhus  fever  the  microscopical 
characters  of  the  blood  are  often  such  as  to  prove  a  marked 
deviation  from  its  normal  state.  Amorphous  heaps  of  red  discs 
replace  the  normal  rouleaus,  and  the  adhesion  of  the  red  discs  to 
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each  other,  in  the  imperfectly  formed  rouleaus,  is  far  less  complete 
and  long  continued  than  in  healthy  blood.  The  red  discs  j 
with  their  e-douring  matter  more  easily,  and  dissolve  more  rapidly 
than  they  do  in  their  normal  state.  This  is  shown  by  the  red 
^ity  found  in  almost  every  serous  cavity,  the  deep  dusky-red 
hue  of  the  flesh,  and  of  every  structure  in  contact  with  the  bio 
The  blood  drawn  during  life,  or  found  after  death  in  the  vessels, 
is  loosely  coagulated  or  absolutely  fluid  (Dr.  Jes*xer).  It  is  also 
more  apt  to  become  putrid,  when  taken  fYoni  the  body  during  life, 
than  healthy  blood,  or  than  blood  in  other  diseases.  According  to 
Lchmann,  the  salts  are  increased  rather  than  diminished;  and 
there  is  good  reason  for  believing  that  the  unnaturally  fluid  state 
in  typhus  fever  results  from  an  abnormal  amount  of  amine; 
possibly  derived,  as  Dr.  Murehison  suggests,  from  the  decom- 
position of  urea;  and  there  is  evidence,  as  Drs*  Richardson  and 
Murchisnn  have  shown,  that  the  blood  of  typhus  fever  contains 
an  increased  amount  of  ammonia* 


Secondary  I^xion*  and  Complication*  of  Typhus 

1.  Convulsions  and  Cerebral  Affections, — The  most  formidable, 
and  fortunately  the  most  rare,  is  the  occurrence  of  convulsions. 
When  they  do  occur,  the  case  almost  invariably  proves  fatal, 
unless  the  convulsions  occur  in  a  patient  who  has  suffered  from 
epilepsy  j  and  the  subjects  of  them  seldom  present  any  morbid 
appearances  after  death  sufficient  to  account  fnr  their  oceurrer 
In  The  Edinburtfh  Monthly  Journal  for  June,  1848,  the  details  of 
six  cases  of  typhus  fever  are  given,  five  of  which  proved  fatal  1  >y 
convulsions  in  different  wards  of  the  general  hospital  there,  and 
nil  of  them  within  a  period  of  twenty-one  days,  in  the  months  of 
January  and  February,  The  following  are  the  days  of  the  fever 
nt  which  convulsions  are  stated  to  have  occurred,  the  number  of 
hours  they  continued  to  recur,  and  the  apparent  mode  of  death: — 
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The  occurrence  of  convulsions  in  such  cases  may  be  fairly 
referable,  in  the  present  state  of  our  knowledge,  to  the  morbid 
condition  of  the  blood  in  typhus  fever,  and  the  altered  condition 
of  the  nervous  system  which  ensues,  and  probably  they  have 
always  a  uremic  origin.  With  reference  to  the  absence  of  any 
appreciable  lesion  in  the  brain,  as  in  these  cases,  it  may  be 
remarked  that  our  usual  instruments  of  research,  applied  to  the 
nervous  texture,  are  insufficient  in  all  instances  to  indicate  disease, 
even  where  it  does  undoubtedly  exist.  There  are,  for  instance, 
physical  conditions  of  texture,  which  are  of  the  utmost  importance 
in  pathology,  such  as  the  specific  gravity,  and  which  are  appreciable 
by  the  proper  means  and  instruments  of  research,  even  when  the 
tissue  of  the  organ  presents  to  our  senses  of  sight  and  touch  no 
external  evidence  of  disease. 

The  cerebral  complications  are  generally  attended  with  what 
are  commonly  called  "  head  symptoms."  Dr.  Jenner  very  empha- 
tically calls  attention  to  the  fact,  that  the  continuance  of  the 
headache  complained  of  spontaneously  after  the  commencement  of 
delirium  is  generally  indicative  of  increased  vascular  action 
within  the  cranium.  It  may  also  be  noticed  that  the  headache 
which  precedes  the  delirium  is  often  in  such  cases  of  a  very 
severe  and  constant  kind,  the  face  being  sometimes  pale  and 
sometimes  red,  and  greatly  expressive  of  the  distress  the  patient 
suffers.  The  eye,  haggard  or  brilliant,  with  its  conjunctiva 
injected  and  its  pupil  contracted,  is  painfully  sensible  to  the 
light,  and  is  therefore  generally  closed.  The  least  noise  is  insup- 
portable, and  the  patient  is  troubled  with  noise  in  his  ears.  His 
temper  is  altered,  and  his  answers  short  and  fretfuL  This 
condition  is  that  of  increased  excitement,  but  not  as  yet  of 
delirium,  and,  supposing  the  membranes  of  the  brain  to  be 
inflamed,  denotes  diffuse  inflammation  of  those  tissues.  At  the 
end  of  a  period  of  time,  varying  from  two  to  ten  days,  the  patient 
becomes  delirioua  His  delirium  may  assume  every  character, — 
joyous  or  melancholy,  furious  or  tranquil;  and  in  some  cases  he 
wanders  from  subject  to  subject,  while  in  others  he  incessantly 
recurs  to  the  same  theme,  and  even  to  the  same  few  words.  In 
others,  though  the  cases  are  few,  the  disease  assumes  every 
character  of  insanity;  and,  if  permitted,  the  patient,  confined  in 
a  strait  waistcoat,  presents  the  extraordinary  spectacle  of  being 
able,  in  typhus  fever,  to  walk  about  the  wards.    The  phenomena 
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of  this  stage  show  thai  the  inflammation  of  the  membranes  of  the 
brain  htm  extended  to  the  substance  of  the  brain  itself.  The 
commencement  of  effusion  w  indicated  by  the  active  delirium 
changing  into  a  low  muttering  (tffiifujmania),  by  the  patient  no 
tring  restraint,  by  bin  muscles  becoming  spasmodically 
affected  with  slight  twitch  ings,  or  sulmtltus  tcndiitum*  shoi 
how  rapidly  the  nervous  power  is  exhausted,  and  how  feeblj 
supplied ;  also  by  the  pupil  of  the  eye  becoming  expanded  or 
contracted;  by  the  feces  being  passed  involuntarily;  by 
urine  being  retained;  and  by  the  rapid  grouping  of  those  othe 
hytiiptomji  so  happily  described  by  Skakspeare  as  "the  stony 
coldness  of  the  feet  creeping  upward  and  upward,"  "the  babble 
i  fields/1  and  the  "fumbling  of  the  bed-clothes,"  all  indi- 
cative of  approaching  death,  Intracranial  sorosity  is  general!) 
decidedly  b<  ami  haemorrhage  into  the  arachnoid  occurred 

Ofti  eighth  <>f  .Tenner's  fatal  cases.  When  the  patient  recover 
however,  from  this  stage  of  cerebral  complications,  the  appetite 
Improves,  the  pulse  becomes  fuller  and  steadier,  the  countenance 
more  trarirpiil  the  rnind  firmer,  and  the  sleep  natural,  till  at  last 
convalescence  is  fully  established 

Jli  respiratory  movements  are  often  influenced  by  this  cere- 
bral condition.  In  the  first  week  they  do  not  exceed  twenty  or 
twenty-four  m  the  minute;  but  when  delirium  supervenes  and 
the   I'ui  ises  in  frequency,  they  often  rise  to  thirty  or 

:<\  without  any  pulmonary  lesion.  In  cases  of  great  cerebral 
diaturbMCfl  the  respirations  become  sighing,  irregular,  spasmodic, 
01  jerking,  and  Bran  OOBM  b  *P*  to  raperveoa  The  "nervous 
expiration"  of  Dr,  CoOTgMi  1,r  wlmt  m  «™etimea  also  called 
"emfaftl  respiration,"  ia  denoted  by  a  blowing  or  hi-  ,,ml 

mitring,  the  lipe  Wjg  ki'Vf  do**d;  the  cheeks  are  distended. 

ills  dilate  with  each  expiration,  and  the  breath  is  forced 

through  fcbe  dosed  lip*  wifh  iX  pn^Bft  blowing  none.     Such 

, thing  is  irregular,  a  long  pause  being  followed  by  a  deep 
Inspiration,  ui]>  h7  *nort  rapiiationa  in  rapid  sue- 

oeasion,     In  some  cases  the  action  is  entirely  dttaphn  the 

T9By_  muscJei  ol  *e  trunk  being  paralyzed  (U 

The  ired  lias  t  disagreeable  Odour,  most  marked  in  the 

advanced  stage  of  severe  case*     It  resembles  t\,  w  odour 

exh  the  skin,  and   which   has  been  compared   to  the 

"odour  of  rotten  stmw."  to  the  ** smell  of  mice,  deer,  and  certain 
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reptiles,"  or  to  the  smell  of  "the  leaves  of  rue  when  rubbed 
between  the  fingers."  By  some  it  is  spoken  of  as  "pungent, 
ammoniacal,  and  offensive;"  but  is  not  to  be  confounded  with 
the  smell  from  urine  passed  in  bed.  It  seems  to  be,  however, 
a  smell  mi  generis,  as  Murchison  very  justly  observes;  and 
nurses  experienced  in  typhus  fever  are  quite  familiar  with  it, 
and  are  able  to  distinguish  cases  of  typhus  fever  by  this  peculiar 
typhus  odour  alone,  which  is  always  strongest  in  damp  weather, 
and  when  the  ventilation  is  bad  ;  and  it  is  highly  probable  that 
the  typhus  poison  is  contained  in  this  odoriferous  substance. 
The  expired  air  of  typhus  patients  contains  a  smaller  quantity  of 
carbonic  acid  and  a  larger  amount  of  ammonia  (Murchison,  pp. 
134-137). 

2.  Secondary  Pulmonic  Complications  are  not  uncommon  in 
typhus  fever,  in  the  form  of  pneumonia.  The  congestion  of  the 
blood  in  the  posterior  parts  of  the  lungs  may  give  a  tendency  to 
this ;  and  its  presence  may  be  suspected  from  the  livid  expression 
of  the  face,  the  existence  of  cough  with  rusty  expectoration,  the 
diagnosis  being  confirmed  by  the  usual  ausculatory  means.  It  is 
seldom  that  pain  is  complained  of.  The  part  of  the  lungs  affected 
for  the  most  part  is  that  which  rests  against  the  hollow  of  the 
fourth,  fifth,  and  sixth  ribs,  between  their  tubercles  and  angles; 
the  position  of  the  patient  appearing  to  determine  the  place  of 
consolidation.  Such  consolidations  are  not  to  be  regarded  as 
analogous  to  what  we  see  in  an  ordinary  pneumonia,  occurring  in 
an  otherwise  healthy  person.  The  incubation  of  the  lesion  is 
latent,  and  the  symptoms  are  masked,  and  the  nature  of  the  com- 
plication is  only  to  be  recognized  by  careful  physical  examination. 
The  full  expression  of  the  morbid  state  is  often  for  some  time 
undecided ;  the  exudation,  being  of  a  serous  nature,  is  slow  to 
solidify  on  the  one  hand,  and  yet  the  symptoms  of  resolution  do 
not  appear  on  the  other.  Dr.  Hudson,  of  Dublin,  attaches  some 
importance  to  a  certain  tympanitic  resonance,  which  becomes 
manifest  over  the  diseased  lung,  as  a  sign  of  the  existence  of  the 
pulmonic  lesion  He  describes  it  as  "a  tympanitic  clearness 
over  the  solidified  lung,  without  air  being  present  in  the  pleura," 
Dr.  Lyons  explains  this  abnormal  clearness  as  the  result  of  the 
increased  pressure  of  the  respiratory  column  of  air  in  the  per- 
meable portions  of  the  pulmonary  lobules,  which  become  expanded 
beyond  their  natural  volume,  and  thus  a  condition  of  temporary 
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ipbyaecoA  is  produced,  which  yields  a  clear  sound  on  percussion 
(Dr.  Stokes,  in  Medical  Times  and  Gazette*  Kay  26,  18 

In  some  cases  of  pulmonary  lesions  there  appears  to  be  a  com- 
bination of  circumstances  which  leads  to  a  fluid  or  purulent  Bl 
of  the  diseased  part,  resembling  the  third  stage  of  pneumonia 
described  by  Laennee,  The  conditions  which  lead  to  this  form 
may  be  stated  to  be, — (1.)  A  sudden  exudation  and  abundance  of 
fluid  matter;  (2.)  A  great  amount  of  tissue  involved;  (3.)  Dimin- 
ished vascularity  and  consequent  (4.)  Abeyance  of  absorption, 
tending  to  (5.)  Increased  fluidity  of  the  diseased  part;  (6-)  Br< 

up  or  solution  of  the  young  and  growing  elements.     A  Id 
in  this  condition  seems  to  have  passed,  as  it  were,  at  once  into 
this  stub  ,  without  any  well-marked  hepatization. 

3.  Gangrene  of  the  Pulmonary  Tissue  is  by  far  the  most  formid- 
able of  the  thoracic  secondary  lesiona  of  iypi  r,  The 
hepatization  of  the  lung  is  not,  as  in  the  last  instance,  obscure, 
but  the  consolidation  is  at  once  sudden,  complete,  and  rxt-  nsive, 
involving  perhaps  the  greater  part  of  a  lung,  and  coming  on 
without  any  marked  physical  signs  different  from  what  are  fa  i 
heard  in  the  simple  congestion  of  typhus.  A  gangrenous  cavity 
forms  in  the  substance  of  the  solidified  mass,  and  is  only  indicated 
by  the  fetid  expectoration  and  the  accompanying  physical  signs 
of  a  cavity.  Large  eschars  are  apt  to  form  towards  the  pleural 
surface,  surrounded  with  we  Undefined  lines  of  demarcation  where 

^ration  of  the  slough  proceeds.  In  this  gangrenous  slough 
every  simple  element  uf  the  pulmonary  tissue  becomes  disinte- 
grated, almost  perfectly  liquescent;  and  sometimes  it  happens  that 
the  gangrenous  cavity  does  not  communicate  with  the  bronchial 
tubes,  and  then  the  morbid  state  is  difficult  to  diagnose,  and  its 
existence  is  often  unknown  till  after  death.  With  physical  signs, 
the  expression  of  the  countenance  of  the  patient  is  often  highly 
suggestive.  It  suddenly  becomes  small,  pinched,  contract* 
ghastly,  miserable,  and  death -like.  The  eyes  are  sunk  and  void 
of  lustre ;  and,  along  with  languor,  the  patient  feels  nausea,  and 
sometimes  vomits.  There  may  be  several  distinct  gangrenous 
centres,  as  if  the  lesion  had  been,  from  the  first,  disseminated  or 
lobular. 

4.  Secondary  Cardiac   Lesion. — This    lesion    assumes    the    fin 
which  De  Stokes  has  called  "typhus  softening  of  the  heart"     11»' 
is  inclined  to  consider  that  the  muscles  of  the  larynx  and   the 
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circular  muscles  of  the  trachea  are  sometimes  similarly  affected, 
as  well  as  the  involuntary  muscles  generally.  This  complication 
has  for  the  most  part  occurred  when  there  was  a  great  amount  of 
the  secondary  bronchial  disease.  The  wasting  of  the  involuntary 
muscles  is  always  great  in  typhus.  In  the  heart  it  is  more 
obvious  than  in  the  arterial  or  systemic  portion. 

The  cardiac  phenomena  of  typhus  (adynamic)  are  chiefly  indi- 
cated by  a  diminution  of  the  impulse,  and  an  impairment  or  loss 
of  the  first  sound — the  impulse  diminishing  progressively  from 
the  fifth  or  sixth  day  to  the  termination  of  the  disease — while 
the  systolic  sound  becomes  daily  more  feeble  or  quite  inaudible, 
leaving  the  second  sound  clear  and  distinct. 

The  poison,  however,  does  not  necessarily  make  itself  manifest 
through  all  the  series  of  local  secondary  affections  already  referred 
to.  Thus,  in  one  year  the  lungs  will  be  attacked  in  every  case; 
in  others,  the  bronchial  membranes  or  the  membranes  of  the 
brain;  while  in  other  years  such  attacks  will  be  rare, — the  excep- 
tion, and  not  the  rule  of  the  disease. 

Prognosis. — The  occurrence  of  certain  phenomena,  or  the  pres- 
ence of  certain  symptoms,  indicating  the  existence  of  compli- 
cations, are  the  main  guides  to  an  opinion.  These  may  be 
arranged  in  the  following  summary  under  three  heads,  namely: — 

1.  Combinations  of  Symptoms  and  Phenomena  which  are  of  extremely 
unfavourable  import — (1.)  A  presentiment  of  death  on  the  part 
of  the  patient;  (2.)  A  pulse  of  120,  which  at  the  same  time  is 
soft  and  compressible,  small,  fluttering,  irregular,  intermittent, 
reduplicate,  or  imperceptible;  (3.)  Complete  absence  of  cardiac 
impulse,  and  an  audible  systolic  sound;  (4.)  An  excited  or 
thumping  action  of  the  heart,  associated  with  a  very  feeble  radial 
pulse;  (5.)  Hurried  respiration,  whether  "cerebral"  or  due  to 
pulmonary  lesion;  (6.)  Sleeplessness,  associated  with  delirium, 
both  of  which  are  persistent;  (7.)  Severity  of  cerebral  symptoms, 
and  these  symptoms  coming  on  early;  (8.)  The  occurrence  of 
complete  "coma- vigil;"  (9.)  Extreme  contraction  of  the  pupil; 
(10.)  Extreme  prostration  occurring  early ;  (11.)  Muscular  tremor, 
picking  and  catching  at  the  bed-clothes,  subsultus,  and  spasmodic 
twitchings  of  the  muscles  of  the  face;  (12.)  Urgent  and  protracted 
hiccup;  (13.)  Rigidity  of  the  muscles  of  the  limbs,  and  squinting; 
(14.)  Relaxation  of  the  sphincters  before  the  tenth  day;  (15.) 
Retention   of  urine;    (16.)    Tympanitis,  with  extreme  nervous 
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prostration  j  (17-)  A  dry,  brown,  hard,  retracted,  tremulous 
tongue:  (18.)  The  more  abundant  and  darker  the  eruption  the 
greater  the  danger  and  severity  of  the  case;  (19.)  Great  livid ity 
of  the  face  and  extremities,  and  a  dusky  erythematous  condition 
of  the  skin  on  the  dependent  parts  of  the  body;  ('20.)  Continuous 
profuse  sweating,  coldness  of  the  surface,  cold  breath,  and  a  rapid 
weak  pulse;  (2L)  A  sudden  di  mi  tuition  in  the  amount  of  the 
excretion  of  urea;  (22/)  The  occurrence  of  blood  or  albumen 
in  the  urine  before  the  tenth  day,  especially  when  associated 
with  casts  of  the  uriniferous  tubes;  (23,)  Pulmonary  hypostasis 
and  bronchitis,  pneumonia,  gangrene  of  the  lungs,  convulsions 
pysemia,  erysipelas,  parotid  swellings,  intUmniatory  swell ings, 
bed-sores,  gangrene,  renal  disease,  scurvy,  the  gouty  diathesis 

2,  Combinations  of  Symptoms  or  Phenomena  which  may  be  regarded 
as  of  favourable  import — (1.)  A  sudden  fall  in  the  ftaqtfeBCy  of 
the  pulse;  (2.)  When  a  patient,  after  lying  for  days  on  his  hack, 
helpless  and  motionless,  manages  to  turn  himself  round  and  sleep 
on  bifl  ride,  or  if  he  is  able  to  draw  up  his  leg  and  rest  it  cm  the 

in  the  flexed  position  in  the  bed;  (S.)  Cases  without  rash,  or 
in  which  the  rash  is  scanty;  (4.)  When  the  excretion  and  elimina- 
tion of  urea  and  urie  acid  continue  free  and  copious;  (5.)  Sudden 
cessation  at  the  end  of  the  second  week  of  several  of  the  un- 
favourable symptoms  and  phenomena;  (6\)  Diminution  of  the 
rapidity  and  increase  in  the  strength  of  the  *pulae ;  (70  A  slight 
return  of  appetite,  while  the  tongue  becomes  clean  and  moist  at 
the  edges;  (8.)  A  diminution  of  the  dusky  tinge  of  the  face,  a 
less  stupid  appearance  of  the  countenance,  and  a  less  injected 
state  of  the  conjunctiva?,  with  signs  of  returning  intclligen 

3,  Modes  of  Fatal  Termination. — (K)  Death  during  the  primary 
fever  may  occur  from  syncope  or  from  coma.     In  the  former 

the  heart's  action  is  enfeebled  from  paralysis  or  disease  of  its 
muscular  tissue,  In  the  mode  of  death  by  coma  the  blood  has 
undergone  such  modifications  as  render  it  incapable  of  supporting 
the  changes  essential  to  existence.  Its  contamination  seems 
mainly  due  to  the  admixture  of  urea  and  other  ptoducta  of  the 
retrograde  metamorphoses  of  tissue,  and  from  the  diminution 
and  destruction  or  solution  of  its  red  corpuscles.  (2.)  Death  is 
for  the  most  part  doe  to  a  combination  of  syncope  and  coma; 
and,  as  a  rule,  the  patient  is  quite  U1  us  for  a  ible 

time  prior  to  death.    (8.)  Death  may  occur  from  one  of  the  inauy 
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complications  which  happen  before  or  after  the  cessation  of  the 
primary  fever. 

Morbid  Anatomy. — The  morbid  anatomy  of  cases  of  typhus  fever 
has  been  carefully  investigated  by  Gerhard  and  Pennock,  A.  P. 
Steward,  John  Reid,  Thomas  Peacock,  William  Jenner,  Felix 
Jacquot,  Barrallier,  and  Murchison.  All  are  agreed  that  there  is 
no  constant  nor  characteristic  lesion;  and  they  may  be  summed 
up  generally  as  follows: — "A  fluid  condition  of  the  blood;  hyper- 
emia of  the  cerebral  membranes  and  increase  of  intra-cranial 
fluid;  bronchial  catarrh  and  pulmonary  hypostasis;  softening  of 
the  heart,  liver,  spleen,  and  pancreas;  hyperemia  and  hyper- 
trophy of  the  kidneys"  (Murchison,  p.  245). 

Treatment  of  Typhus  Fever. — Before  considering  the  treatment 
of  typhus  fever,  it  is  of  the  greatest  importance  to  be  aware  of 
the  changes  which  go  on  in  the  system  during  its  progress.  Dr. 
Parkes  has  observed  the  nature  of  these  changes  in  a  most  con- 
clusive manner.  His  observations  are  of  great  scientific  interest, 
and  of  important  practical  bearing  ("Gulstonian  Lectures,"  in 
Medical  Times  and  Gazette  for  February  28,  1857).  In  an 
uncomplicated  case  of  typhus  fever  the  body  loses  flesh  rapidly, 
owing  not  only  to  diminished  ingress  of  food,  but  also  to  increased 
egress  of  bodily  structures  in  the  form  of  excretory  products. 
The  metamorphosis  of  tissue,  as  judged  by  the  mine,  is  aug- 
mented. The  only  complete  analysis  of  the  urine  in  an  uncom- 
plicated and  undoubted  case  of  typhus  fever,  when  no  medicine 
whatever  was  given,  is  an  analysis  made  and  recorded  by  Dr. 
Parkes  (Urine  in  Disease,  p.  258).  "The  condition  of  the 
urine,"  he  writes,  "  was  that  of  ordinary  pyrexia.  The  water  was 
lessened;  the  urea  was  increased  one-fifth;  the  uric  acid  was  in 
large  amount,  and  spontaneously,  or  on  the  addition  of  an  acid, 
deposited.  The  chlorides  were  entirely  absent;  there  was  no 
diarrhoea  or  sweating;  the  sulphuric  acid  was  rather  high;  the 
phosphoric  acid  was  not  determined.  The  free  acidity  was  very 
slight;  and  (differing  from  many  pyrexiae)  the  pigment  and 
extractive  matters  were  throughout  in  small  amount  The  urea 
continued  large,  and  the  chloride  of  sodium  small  in  amount,  for 
some  days  after  the  temperature  had  fallen  to  below  the  normal 
limit  The  excretion  of  urea  was  remarkably  regular  in  amount 
from  day  to  day ;  for  during  ten  febrile  days  its  range  was  ouly 
15  grains  (1  gramme)  below  the  mean  of  the  ten  days,  and  20 
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grains  (I J  gramme)  above  it  And  this  took  place  with  great 
alterations  of  temperature.  It  then,  as  usual,  tell  during  con- 
valescence, and  rose  again  to  the  healthy  standard  in  three  or  four 
days.  The  chloride  of  sodium  was  clearly  retained  in  this  case, 
for  there  was  constipation,  and  the  skin  was  dry,  so  that  none 
could  have  passed  off  by  the  intestines  or  surface,1'  "  It  would 
seem  also,"  he  further  observes,  "that  the  urine  in  typhus  is 
much  more  frequently  albuminous  than  in  typhoid  fever*" 

In  three  cases  of  typhus  fever  associated  with  jaundice  (which 
is  extremely  rare  in  typhus  cases),  Dr.  Mnrehison  examined  the 
urine,  which  was  also  jaundiced.  There  was  no  re-action  on 
testing  for  the  bile  acids;  but  in  two  of  the  cases  ty  rosin  and 
found.  In  one  of  these  cases  the  urine  was  almost 
devoid  of  urea.  At  the  autopsies  of  two  of  them  there  was  m» 
derangement  of  the  biliary  duets  {Path.  Society t  Feb.  3,  LV 

The  following  inferences  are  drawn  from  the  tabl*  by 

Dr.  Parkes: — 

1,  In  spite  of  the  many  pints  of  fluid  drank,  a  small  quantity 
of  water  left  the  system  by  the  kidneys  and  akin,  and  none  at  all 
fey  the  bowels.  This  retention  of  water  is  not  peculiar  to  typhus, 
and  its  cause  is  quite  unknown. 

%  The  amount  of  urea  was  greatly  increased.  The  normal 
amount  of  urea  excreted  by  active  men  on  good  diet,  between 
twenty  and  forty  years  of  age,  weighing  145  Ilia.,  is  491  grains  in 
twenty-four  hours.  A  boy  ill  of  typhus,  aged  seventeen,  weigh- 
ing not  more  than  129  lbs,t  excreted  not  less  than  "i32  grains 
daily,  although  be  was  on  fever  diet,  and  taking  scarcely  any 
nitrogenous  food. 

3.  The  chloride  of  sodium   is  excreted  in  health  at  Che 

of  180  grains  daily.     In  this  case  of  typhus  fever  it  was  present 
only  in  traces,  the  amount  being  too  small  to  be  detenni: 
Like  the  water,  this  retention  is  common  to  the  pyrexiae* 

4.  Metamorphosis  of  tissue  was  more  active  by  one-fourth  daily. 

General  Indications  for  Treatment*— From  most  careful  observa- 
tions such  as  thes.\  Dr.  Parkes  thus  gives  an  outline  of  tbe 
principles  Upon  which  fevers  are  to  be  treated.     The  ti 

of  fever  (and  typhus  and  typhoid  fevers  are  not  exceptions)  may 
be  summed  up  as  being  a  combination  of  measures  to 
heat,  to  insure  prop-  r  It,  and  to  ad  u;i.  ti 

paralyzed  nerves;  and,  as  Dr.  Alurchison  justly  observes;    'every 
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remedial  agent  which  shall  be  found  to  promote  the  elimination 
of  urea,  without  increasing  the  destructive  metamorphosis  of 
tissue,  will  deserve  a  trial  in  typhus"  (L  c,  p.  268). 

To  reduce  heat  and  to  regulate  elimination  are  but  secondary 
indications  in  the  treatment  of  typhus  fever,  compared  with  the 
influence  which  must  be  exercised  over  the  nervous  system;  and 
one  of  the  greatest  objects  of  therapeutics  at  the  present  day  is 
to  find  substances  which  will  act  on  the  nerves  and  the  blood, 
and  restore  them  in  some  way  to  their  normal  action.  (See  page 
155,  ante.) 

Special  Indications  for  Treatment — Our  objects  in  the  treatment 
of  typhus  fever  should  be, — (1.)  To  neutralize  the  poison  and  to 
correct  the  morbid  state  of  the  blood;  (2.)  To  eliminate  the  poison 
and  the  products  of  the  destructive  metamorphosis  of  tissue;  (3.) 
To  reduce  the  temperature;  (4.)  To  sustain  the  vital  powers,  and 
to  obviate  the  tendency  to  death;  (5.)  To  relieve  the  distressing 
symptoms;  and  (6.)  To  avert  and  subdue  local  complications 
(Murchison,  p.  265). 

1.  In  the  belief  that  the  morbid  condition  of  the  blood  in 
typhus  fever  may  be  due  to  the  presence  of  ammonia  in  some  as 
yet  unknown  combination,  the  use  of  mineral  acids  has  been 
recommended  by  many  physicians.  Murchison  considers  their 
beneficial  effects  in  typhus  as  undoubted,  and  in  this  opinion  he 
is  confirmed  by  the  experience  of  Huss  of  Stockholm,  Haller  of 
Vienna,  and  of  Mackenzie,  Chambers,  and  Richardson,  in  this 
country.  Huss  recommended  phosphoric  acid  in  doses  of  ten  to 
fifteen  drops  every  second  hour,  believing  that  the  phosphorus 
exerts  a  special  influence  on  the  brain;  but  in  the  advanced 
stage,  and  especially  if  sweating,  numerous  petechiae,  or  ecchy- 
moses  be  present,  he  has  recourse  to  sulphuric  acid  in  doses  of 
fifteen  to  twenty  drops  every  hour  or  every  second  hour.  Hydro- 
chloric acid  is  preferred  by  Drs.  Murchison,  Richardson,  Mac- 
kenzie, and  Chambers.  It  may  be  given  to  the  extent  of  one 
fluid  ounce  of  the  dilute  acid,  mixed  in  a  quart  of  barley-water, 
sweetened  with  syrup  of  ginger,  and  flavoured  with  lemon  peel. 
Dr.  A.  P.  Stewart  has  used  with  advantage  the  tinctura  per- 
cildoridi  ferri,  in  doses  of  thirty  minims  every  three  hours.  Dr. 
Murchison  recommends  ntiro-muriatic  acid.  He  prescribes 
twenty  minims  of  hydrochloric  acid  with  ten  minims  of  nitric 
acid  every  three  hours,  each  dose  being  -diluted  with  the  patient's 
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drink.  But  if  the  "typhoid  fetate*'  is  develojied  in  a  marked 
manner,  dilute  mdpkurie  acid,  in  doses  of  fifteen  to  twenty 
minims  every  three  hours,  in  combination  with  etkert  and  small 
re  to  be  had  recourse  to  as  in  either  of  the 
following  formula-:— 

&♦  Acid.  HydrochW.  diL  l\xx;  Acid*  Nit  dil,  u\x, ;  Sp 
Nit,    ?njx. ;     Liquor,  CinchoiiK,    JTLxxx. ;    Decoc,    Seopar.  comp,,    Jl  j 
tnuice,     A  draught  so  composed  may  be  adaiimstered  cvwy  third  hour, 

Orf  IV,  Quinue  Sulph,,  gi\  j  ;    Acid.    Ekltpb.   dil,    t\XX*  ad    m_xxx. ; 
JSther.    Sulpha    TlLxv,    ad    fTLxxx.;    Syrup.    Aurant,    lajx.;    Deooe, 
Scop&r,  comp.,  %i  t  mvtce.     A  draught  so  composed  may  to  adminisfr 
every  third  or  fourth  hour, 

2,  To  insure  proper  excretion  and  elimination  in  fever  is  much 
more  difficult  than  to  rednoe  temperature,  which  latter  mndniuu, 
for  obvious  reasons,  it  is  not  always  wise  to  attempt 

Perhaps  the  best  general  method  to  insure  proper  excretion  i* 
to  supply  the  system  with  abundance  of  alkaline  salts,  which  are 
not  now  giren  in  the  food,  and  to  maintain  the  action  of  the  kid* 
neys,  the  bowls,  and  the  skin  Chloridk  of  aocKttfft,  the  alkcU 
$atts  of  jtotttsftj  and  probably  also  those  of  soda,  tend  to  aid  the 
formation  of  urea  and  its  elimination.  In  the  use  of  wi 
potash  and  of  iodide  of  potaatittm,  which  are  not  natural  con- 
Btituenta  of  the  frame,  Dr.  Farkea  has  observed  that,  at  the  first 
torment  of  these,  there  is  often  a  marked  lessening  of  ex- 
cretiottj  as  if  the  chemical  processes  then  going  Oil  hi  the  body 
had  been  Interfered  with,  for  afterwards  tho  elimination  again 
increases,  as  if  the  system  had  accommodated  itself  to  the  remedy. 

Purgatives  tend  to  insure  a  pro|**r  excretion,  probably  by 
removing  from  tin  blood  some  of  the  abnormal  products  for road 
in  fever.  The  great  relief  which  sometimes  follows  their  use,  as 
wrell  as  the  fall  of  temperature,  seems  to  show  this.  Where  there 
is  retention  of  urea,  they  aid  its  elimination,  because  we  know 
that  urea  passes  off  sometimes  by  the  mucous  membrane  of  the 
stomach  and  bowels.  The  patient  should  be  allowed  to  drink 
ty  of  water;  and  five  grains  of  the   nitrate  f>J  maybe 

given  with  each  dose  of  the  nitro-muriatir  acid  already  men- 
tioncd.  Dr.  Murebiaon  recommends  nitre  whey,  prepared  by 
boiling  3ii,  of  nitre  in  a  pint  of  milk,  and  straining;  or  a  drink 

pared  by  dissolving  "i  to  r>ii.  of  the  bitartv&tti 
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pint  of  boiling  water,  and  flavoured  with  lemon  peel  and  sugar; 
but  if  the  patient  be  very  prostrate,  or  if  the  bowels  be  relaxed, 
nitric  ether  is  to  be  substituted  for  the  nitrate  of  potash. 

Tea  and  coffee  have  been  recommended  in  the  stupor  of 
typhus ;  and  it  is  probable,  as  Dr.  Parkes  has  shown,  that  their 
good  effects  are  due  to  their  power  of  eliminating  the  urea 
already  formed  in  the  blood.  The  coffee  may  be  given  as  an 
extract,  or  as  a  strong  infusion  of  the  powdered  berry  made  in 
the  ordinary  way.  Tea  has  been  recommended  as  an  infusion 
of  the  green  tea  leaf  As  beverages  or  common  drinks  in  fever, 
both  tea  and  coffee  have  been  found  to  relieve  the  headache,  the 
pulse  becoming  fuller  and  stronger  under  their  use.  Bocker, 
L.  Lehmann,  and  Hammond,  all  agree  in  showing  that  in  health 
they  greatly  lessen  the  urea  (Parkes  On  the  Urine,  p.  76).  With 
respect  to  chloride  of  sodium,  Dr.  Murchison  recommends  that 
large  quantities  of  this  salt  should  be  given  with  the  beef  tea. 

The  action  of  the  bowels  is  to  be  maintained  by  emetics  and 
laxatives.  In  the  first  instance,  if  the  patient  is  seen  early — i.  e., 
before  the  sixth  day — an  emetic  of  ipecacuanha  (one  scruple), 
and  of  antimony  (one  grain),  or  of  carbonate  of  ammonia  (two 
scruples),  in  place  of  the  antimony,  is  to  be  administered.  If 
the  bowels  remain  confined  after  the  emetic,  a  mild  laxative  of 
rhubarb  and  calomel,  or  of  castor  oil,  is  to  be  given ;  and  failing 
these,  or  in  place  of  them,  a  simple  enema  is  to  be  administered 
(Murchison,  p.  269).  The  advantages  of  emetics  are,  that  they 
relieve  the  patient  to  some  extent  by  mitigating  or  removing 
"headache  and  general  pains.  They  also  reduce  the  temperature, 
abate  thirst,  and  quiet  gastric  disturbance. 

Emetics,  however,  are  contra-indicated  if  the  patients  are  un- 
usually weak,  or  if  the  disease  has  advanced  beyond  the  first 
week.  Laxatives  and  enemata,  however,  ought  to  be  repeated 
daily,  if  required,  so  as  to  secure  a  motion  of  the  bowels  once 
a  day.  In  this  respect  alone  the  treatment  is  totally  different 
from  the  treatment  which  ought  to  obtain  in  typhoid  fever,  as 
already  mentioned.  Excrementitious  matters  in  the  intestines 
must  be  removed  by  gentle  aperients.  The  dark  offensive  matters 
accumulated  in  the  intestinal  canal  in  typhus  fever  may  have 
a  secondary  deleterious  effect  on  the  system  if  they  are  allowed 
to  remain.  Purging,  however,  in  typhus  fever  is  to  be  avoided, 
and  f resit-made  compound  rhubarb  pill  mass,  which  tends  to 
vol.  l  2  a 
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ulate  the  p<  (m  of  tlie  intestines,  is   as  good  a 

medicine  as  can  be  given,  followed,  if  necessary,  or  alternated,  by 
a  small  dose  of  castor  oil,  or  by  a  simple  enema. 

Diaphoresis  is  not  to  be  encouraged  beyond  the  insensible 
transpiration  of  the  skin;  and  to  remove  which  the  wholesome 
detergent  of  tepid  water  sponging  is  most  beneficial*  It  ought  to 
be  used  twice  or  three  times  daily,  and  quantities  of  Comhjsf 
or  of  muriatic  acid  (3L  ad  Oj.)  may  be  mixed  with  the  tepid 
water  (Murchison).  The  measure  is  a  good  one  in  a  hygienic 
point  of  view,  and  it  contributes — 

3.  To  reduce  temperature,  for  which  the  external  application 

ild  water  was  <mce  practised  to  an  extreme  degree  by  Currie, 

as  originally  recommended  by  Dr,  Roliert  Jackson*     In  health 

such  an  application  as  that  of  cold  water  has  a  great  effect  in 

UCJttg    temperature,    and    tends    to    increase    metamorphosis 

(Lehmann,  Sanderson). 

4v  The  vital  powers  are  to  be  sustained  by  food  in  the  first 
instance.  For  this  purpose,  nourishment  ought  to  be  given  often, 
and  at  stated  intervals — at  least  ont  <  three  or  four  hours 

after  the  fourth  day  of  the  fever.     Even  if  the  patient  is  as  I 

is  to  be  bo,  he  must  be  roused  at  these  stated  intervals 
(not  oftener),  to  take  his  food  or  his  stimulants.  But  if,  towards 
the  period  of  the  crista,  the  patient  appears  to  bo  in  a  son  ml 
sleep,  he  ought  not  to  be  disturbed.  The  indications  for  treat- 
ment just  described  apply  to  the  earlier  stages  of  the  fever,  up  till 
about  the  fourteenth  day, 

Alcohol  in  small  quantities,  as  well  as  tea,  corfeet  and  other 
substances,  have  a  directly  stimulant  action  on  the  nervous 
system,  and  on  the  organs  of  circulation;  at  the  sam 
they  diminish  the  metamorphosis  of  the  tissue-elements.  Few 
remedies,  however,  require  more  discrimination  in  their  use;  and 
the  following  guides  for  their  administration  are  compiled  from 
the  careful  observations  of  Dr.  Murchison  (L  c,  p.  269): — 

1.  Wine  is  not  usually  required  during  the  first  five  or  six  days 
of  the  illness,  but  moat  cases  require  some  stimulants   during 
the  second  week;  and,  as  a  rule,  the  physician  may  begin 
administer  stimulants  about  the  seventh  or  eighth  day. 

2.  The  indications  for  the  administration  of  alcoholic  stimulant* 
are  mainly  derived  from  the  state  of  the  organs  of  cirenlat 
and  the  profession  is  indebted  to  Dr,  Stokes  (1839)  for  pointing 
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out  the  importance  of  cardiac  and  radial  pulses  as  guides  for  the 
use  of  alcohol  in  fever. 
These  indications  are, — 

(a.)  Extreme  softness  or  extreme  hardness  and  compressibility 
of  the  pulse.  An  irregular,  intermitting,  or  imperceptible  pulse 
more  imperatively  demands  stimulants  than  a  merely  rapid  pulse. 
So  also  an  abnormally  slow  pulse — e.  g.f  40  to  60 — is  a  stronger 
indication  for  stimulation  than  a  quick  pulse. 

(6.)  When  the  cardiac  impulse  becomes  weak,  and  when  the 
first  sound  is  impaired  or  absent,  a  liberal  allowance  of  stimu- 
lants is  demanded;  and  in  every  case  where  there  are  doubts  as  to 
the  propriety  of  giving  stimulants,  the  heart  must  be  examined 
with  the  hand  and  with  the  stethoscope,  because  the  state  of  the 
pulse  alone  is  not  sufficient  to  judge  from.  The  impulse  may  be 
found  to  diminish  progressively  from  the  fifth  or  sixth  day  to 
the  termination  of  the  disease ;  and  for  several  days  prior  to 
death  or  recovery  it  may  be  entirely  absent.  The  systolic  sound 
of  the  heart  becomes  daily  more  feeble,  and  ultimately  may  be 
quite  inaudible,  leaving  the  second  sound  clear  and  distinct;  and 
before  the  first  sound  is  altogether  lost,  it  may  become  so  short 
that  it  is  difficult  to  distinguish  it  from  the  second  sound.  If 
the  action  of  the  heart  be  rapid,  its  sounds  may  thus  come  to 
resemble  closely  those  of  the  foetus  in  utero.  A  violently  excited 
heart  all  through  the  disease,  with  cold  surface,  cold  breath,  and 
feeble  pulse,  demands  wine  from  the  first;  but  even  with  its 
judicious  use  the  prognosis  in  such  cases  is  extremely  doubtful 
(Stokes,  Graves,  Murchison). 

Other  indications  for  stimulants  may  be  stated  as  follow : — 

(c.)  If  by  raising  the  patient  to  his  semi-erect  position  a 
tendency  to  syncope  is  induced,  or  great  prostration  is  manifest, 
'with  diminished  strength  and  volume  of  the  pulse,  then  stimula- 
tion must  be  commenced. 

(d)  The  darker  and  more  copious  the  eruption,  the  more  is  the 
necessity  for  stimulants,  especially  if  petechiae  are  numerous. 

(e.)  Profuse  perspiration,  with  no  improvement  in  the  general 
symptoms,  requires  an  increased  supply  of  stimulants. 

(/.)  Coldness  of  the  extremities,  stupor,  low  delirium,  tremor, 
subsultus,  involuntary  evacuations — symptoms  generally  of  the 
"typhoid  state" — are  indications  for  the  liberal  administration 
of  alcohol ;  but  the  propriety  of  giving  stimulants  in  delirium 
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depends  on  the  state  of  the  pulse.  If,  on  the  trial  of  stimulants, 
the  patient  becomes  tranquil,  they  do  good,  and  may  be  cod* 
tinned ;  if  the  reverse,  their  use  must  be  suspended. 

(gj)  A  dry  brown  tongue  is  an  indication  for  wine  or  brandy, 
and  if  it  becomes  clean  and  moist  at  the  edges  under  the  use  of 
either,  such  stimulation  is  beneficial 

(A.)  Complications,  as  a  rule,  increase  the  necessity  fop  stimula- 
tion; and  large  quantities  of  stimulant®  are  called  for  if  | 

ipdaar  bronchitis,  jmlm*.*n<tnj  hypostasis,  pm  wmonic^  infiom- 
Tnoiory  swellings,  bed-s&res,  or  local  gtmgrmHB  should  supervene. 

(I.)  Persons  who  have  led  intemperate  lives r  and  old  persons, 
require  stimulants  early  in  the  fever,  and  in  large  quantities, 

The  effects  of  alcoholic  stimulation  require  to  be  most  carefully 
watched  throughout  the  whole  period  of  their  administration, 
Four  ounces  of  wine  in  the  twenty-four  hours  is  enough  to  begin 
with;  for  if  the  blood  be  overloaded  with  the  products  of  alcoholic 
ingestion,  further  alcoholic  stimulation  will  lead  to  increased 
ramination,  and  it  is  rare  that  more  than  eight  ounces  of 
brandy  in  twenty-four  hours  are  necessary. 

There  are  differences  in  the  demand  for  stimuli  in  the  typhus 
of  different  countries,  and  in  the  fever  of  different  epidemics, 
Dr.  Wood  tells  us  that  in  America  cases  requiring  wine  or  bra 
are  extremely  rare.  Dr.  Stokes  says  that  the  tgptius  in  Ireland 
demands  large  quantities  of  wine.  In  Scotland,  also,  wine  is  the 
great  mainstay  in  the  treatment  of typhus  fever ,  requiring  often  to 
be  administered  largely. 

Port,  Sherry,  Marsala,  Madeira,  brandy,  gin,  or  whisky,  possess 
no  peculiar  advantages  apart  from  the  alcohol  contained  in  each. 
Spirits  contain  from  fifty  to  sixty  per  cent  of  alcohol,  Sherry  and 
Port  from  seventeen  to  twenty-four  per  cent.t  and  malt  liquors 
from  six  to  eight  per  cent.  Two  fluid  ounces  of  spirit  will  thus 
be  equal  to  five  or  six  of  wine,  and  spirits  ought  to  be  given 
diluted ;  and  if  the  prostration  is  great,  and  when  the  skin  is 
cold,  and  covered  with  perspiration,  the  best  stimulant  is  brain  Iv- 
or whisky  punch,  given  as  hot  as  it  can  be  taken,  in  small 
quantities  at  a  time  frequently  repeated.  In  urgent  caao* 
stimulants  ought  to  be  given  every  hour;  and,  as  a  rule,  a  larger 
quantity  will  be  required  during  the  night  and  early  morn 
than  in  the  daytime,  for  it  is  usually  towards  morning  that 
temperature  tends  to  get  low,  and  the  vital  powers  are  at  their 
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lowest  ebb  (Murchison).  At  the  same  time  it  must  ever  be 
remembered,  as  Dr.  Jenner  justly  observes,  that  "in  no  disease  is 
the  advantage  of  refraining  from  meddling  more  clearly  displayed 
than  in  typhus  fever;  and  in  no  disease  is  the  prompt  use  of 
powerful  remedies  more  clearly  indicated.  It  is  in  determining 
when  to  act,  and  when  to  do  nothing,  that  the  skill  of  the 
physician  as  a  curer  of  disease,  in  the  case  of  fever,  is  shown. 
Interfere  by  depletion  or  by  stimulation  when  nothing  should 
be  done,  and  the  patient  is  lost,  who,  if  it  had  not  been  for 
you,  would  have  been  safe.  Refrain  from  depletion  or  withhold 
stimulants  when  the  one  or  the  other  is  required,  and  the  patient 
sinks  into  that  grave  from  which  judicious  treatment  might  have 
saved  him." 

A  large  well- ventilated  apartment,  fresh  air,  a  cool,  but  not  a 
cold  atmosphere,  quiet,  abstinence  from  solids,  and  a  free  supply 
of  water,  milk  and  water,  coffee,  weak  broth,  beef  tea,  accord- 
ing to  the  discretion  of  the  physician,  are  the  conditions  and 
remedies  on  which  a  large  majority  of  cases  will  recover.  But 
the  patient  must  be  constantly  and  carefully  watched,  and  there 
is  no  disease  where  the  attentions  of  a  well-instructed  nurse  are 
more  demanded;  and  there  is  no  class  of  patients  in  hospital  so 
apt  to  be  neglected  by  the  attendants,  especially  as  to  the  regular 
administration  of  the  remedies  prescribed.  It  is  not  uncommon 
to  find  that  the  wine  allotted  for  the  day  has  been  administered  at 
a  draught,  when  it  ought  to  have  been  given  in  small  quantities 
at  regular  intervals,  with  care  and  watchfulness.  How  often  do 
we  see  almost  hopeless  cases  recover  under  the  careful  nursing  of 
an  intelligent  person,  regulated  by  the  dictates  of  common  sense 
and  conscientious  solicitude,  guided  by  the  judicious  directions 
of  a  physician  who  knows  well  the  nature  of  the  disease  with 
which  he  has  to  deal !  The  nurse  ought  to  note  down  the  hours 
at  which  food  or  medicine  has  been  given,  or  any  remarkable 
change  in  the  symptoms.  She  might  also,  if  she  were  instructed, 
take  observations  with  the  thermometer,  for  the  information  of 
the  physician  at  each  visit 

Dr.  Murchison  recommends  that,  in  urgent  cases,  food  and 
alcoholic  stimulants  must  be  persisted  with  as  long  as  the  patient 
is  able  to  swallow;  and  even  when  he  can  no  longer  swallow, 
the  case  is  not  to  be  given  up;  for  he  has  seen  cases  where  life 
appeared   to  be    saved  by  frequent    enemata  of  beef  tea  and 
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:d\w  the    patient    had  ceased  to  take  anything  by  the 
tu  oath* 

Of  special  symptoms  which  call  for  relief,  the  most  urgent  is 
ly  headache.     If  headache  should  persist  after  delirium 
net*  in,  with  a  rapid   pulse  (e.g.,  120),  attended  with  nausea, 
«ome  saline  effervescing  mixture,  with  four  drops  of  hydrocy- 
anic rn .-id,   tnny  be  given  every  six  hours.      In  the  persistenc 
of  headache,  dry  cupping,  such  as    has  been  recommended  by 
Ih   Sicveking,  might  furnish  an  aid  to  guide  the  treatment  by 
determining  whether  it   may  not  depend  upon  repletion  or  upon 
t-mpiin<-:-:s  of  the  cranial  vessels.    When  applied  to  the  nape  of 
the  neck,  dry  cupping  may  afford  relief,  if  repletion  baa  to  do  with 
continuance  of  headache.     Under  such  circumstances  the  face 
is  generally  flushed,  the  conjunctiva  red,  and  the  skin  dry  and 
If  tlie  dry  cupping  does  not  relieve  such  symptoms,  the 
must  be   shaved  off  the  head,  and  the  scalp  c  ■  ith 

crushed  ice  enclosed  in  a  bullock's  bladder,  or  recourse  may 
bad  to  the  cold  affusion.     The  application  of  cold  water  is  best 
ted  by  bringing  the  patient's  head  over  a  basin  at  the  edge 
of  the  hod,  and   having  a  vessel   ,  that  the  cold  water 

(at  40°  or  50°  Fahr.)  may  drip  continuously  from  a  height  of  two 
nr  three  feet  upon  the  head  (Murchison),  A  skein  of  worsted 
arranged  in  the  water,  with  the  ends  overhanging  the  basin,  will 
maintain  a  constant  Bow  of  water  from  the  basin,  and  which  may 
be  directed  to  fall  upon  the  scalp.  Dr,  Murchison  recommend* 
[hat  KD  yoiiog  Bubjecta  two  or  four  leeches  may  be  applied  to  the 
tern |  id  ill  aged  or  infirm  persons  warm  fomentations  to  the 

head  are  advisable  (Graves  and  Murchison).  But  if  anaemia  is 
the  cause  of  the  headache,  as  may  h  <ed  from  the  state  of 

the  vascular  system,  then  stimuli  are  called  for.      Four  to 
ounces  of  wine  may  be  given  in  divided  doses  during  the  day 
and  night  of  twenty-four  hours,     If  the  pulse  continues  to  get 

l:cr,  the  wine  must  be  increased. 
The   headache  of  typhus  naturally  abates  about  the  eighth 

;    but  it  is  sometimes  rendered   worse  by  slccplessm 
if  the  remedies  for  the  headache  do  not  relieve  it,  nor  tend  to 
Induce  deep,   then  opiates  may  be  given,  combined  with  anti- 

i\ \  it  the  skin  be  dry  and  hot  and  the  pulse  of  good  strength. 
Dr,  Murchison  thinks  that  the  employment  of  opium  in  typhus 

lore  dreaded  than  it  ought  to  b*      Tla   A  sium  should 
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be  given  about  9  p.m.,  followed  in  two  hours  by  half  the  dose  if 
the  patient  does  not  sleep.  The  form  of  the  opiate  and  dose  may 
be  ten  to  twenty  minims  of  Battley's  solution  of  opium,  or  fifteen 
minims  of  the  solution  of  the  bimeconate  of  morphia,  or  five 
grains  of  the  opium  pUl  of  the  British  Pharmacopoeia.  Dr. 
Murchison  teaches  us  to  distinguish  two  forms  of  delirium  as  a 
guide  to  the  administration  of  opium,  combined  with  antimony 
in  the  one  form,  and  with  ethereal  stimulants  in  the  other. 
When  the  condition  of  the  patient  approaches  more  to  that  of 
delirium  ferox,  the  cardiac  and  radial  pulses  being  of  good 
strength,  after  trying  the  cold  affusion,  and  remedies  already 
mentioned,  then  opium  combined  with  antimony  ought  to  be 
given  without  delay,  as  in  the  following  prescription: — 

R.  Liq.  Opii.  Sedat.  (Battley's),  l\\)x. ;  Antira.  Tart,  gr.  L  ad  gr.  ii. ; 
Aquae  Camph.,  gvl ;  misce.  A  large  spoonful  of  this  mixture  is  to  be 
given  every  hour  until  sleep  is  induced. 

On  the  other  hand,  if  the  delirium  approaches  in  its  character 
that  of  delirium  tremens,  the  radial  pulse  is  usually  quick  and 
feeble,  the  cardiac  impulse  diminished,  and  the  first  sound  of  the 
heart  more  or  less  inaudible,  then  the  opium  must  be  combined 
with  alcoholic  or  other  stimulants,  the  amount  being  regulated 
by  the  state  of  the  pulse  and  heart.  Dr.  Murchison  suggests  ths 
following  prescription : — 

R.  Liq.  Op.  Sed.  (Battley's),  ^ss. ;  Spt  ^Etheria,  Tl^lx. ;  Aqu»  Camph.,, 
ad  Jiii. ;  misce.  Commence  by  giving  two  table-spoonfuls  of  this  mix- 
ture, and  repeat  it  every  hour  till  sleep  is  obtained. 

Or  opium  to  the  amount  of  half  a  grain  may  be  combined  with  three 
grains  of  camphor  in  a  pill,  and  such  a  pill  may  be  repeated,  if  necessary, 
every  two  hours. 

Cases  requiring  such  treatment  ought  to  be  seen  at  least  three 
or  four  times  daily.  If  dyspnoea  is  urgent,  and  lividity  of  the 
face  betoken  pulmonary  lesion,  defective  arterialization  of  the 
blood,  and  venous  congestion  of  the  brain,  opium  in  any  form 
must  be  withheld ;  and  it  must  likewise  be  discontinued  if  any 
tendency  to  stupor  supervene,  or  if  there  be  any  marked  contrac- 
tion o?  the  pupil — e.  g.,  "the  pin-Jiole  pupil "  of  Dr.  Graves.  This 
physician  proposed  the  use  of  belladonna  in  such  cases,  and  he, 
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as  well  as  Dn  Benjamin  Bell  ami  Dr.  Murchison,  bear  their  united 
testimony  to  its  usefulness.  Dr.  Graves  prescribed  it  as  fol- 
lows ; — 

EL  Ext  Belladonnas,  gr.  i.j  Ext  Hyoscyatni,  grT  vL;  PiL  Hydi 
gr.  xxx.;  miace.  Tim  masa  being  divided  into  six  {alb,  one  may  be 
given  every  three  hours;  or  it  may  be  given  in  the  form  of  a  draught,  in 
the  following  prescription  i — R.  Ext  Belladonnas,  gr.  i;  PuIy.  Muschi, 
gr.  X.;  Mucilagiiiis  Acaciffi  et  Byron,  AuruuC,  ft  1  U^exx, ;  Aquae  Gam  ph., 
^sa.;  mUee.  A  dnuight  of  this  composition  may  be  given  every  six 
hours* 

Dn  Murebiaoii  considers  that  musk  and  camphor  arc?  stimulants 
of  very  great  value,  which  have  fallen  into  unmerited  neglect 
Camphor  may  be  given  in  emulsion  in  doses  of  five  grains  ev 
two  hours;  or  in  the  form  of  au  enema  in  doses  of  a  scruple. 
Huss  and  Graves  also  bear  testimony  to  the  good  effects  of  tl 
remedies,  In  a  case  of  complete  sleeplessness  Dr,  Graves  gave 
the  following  combination  of  these  medicines  with  the  best 
results:— 

R,  Antiiu.  Tart,  gr,  ss*;  Pulv.  Moschi,  gr.  x. ;  Camphor,  gr,  v.;  Tinct 
Opil|  u\x. ;    Aqua?  tUL,  %u ;  mw^      A  similar  draught  may  be  %■ 
every  two  hours;  and  after  the  third  dose  the  patient  wiU  generally  fall 
into  a  quiet  sleep. 

When  there  is  danger  of  stupor  passing  into  profound  coma.  Dr. 
Murchison  has  seen  the  best  effects  result  from  a  small  cupful  of  a 
>ng  in fusion  of  coffee  given  every  three  or  four  hours,  employ- 
ing at  the  same  time  such  measures  as  have  A  derivative  action 
on  the  kidneys,  e.  g.f  dry  cupping;  mustard  poultices  to  the  loins; 
wrt  o impresses  of  thickly  folded  flannel,  wrung  out  of  hot  water, 
passed  round  the  loins,  and  covered  with  a  piece  of  waterproof 
cloth,  retained  in  its  place  by  a  bandage  or  a  towel.  These 
remedial  agents  are  all  the  more  necessary  if  the  urine 
i-ither  blood  or  albumen.  At  the  same  time  free  evacuation  from 
the  bowels  should  be  secured  by  a  purgative,  or  by  a  turpentine 
enema*  If  the  lethargic  state  su pen-ones  early,  and  before  th 
is  great  exhaustion,  the  douche  has  been  found  to  be  of  great 

Ice  as  a  stimulant,  provided  there  lie  considerable  clev 
truijier&ture,  and  little  irritability  of  the  nervous  system  (Todd, 
Armitage,  Uubcuisi 
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The  region  of  the  bladder  should  be  examined  by  the  physician 
at  least  two  or  three  times  daily,  by  manipulation  and  percussion; 
and  if  there  be  the  slightest  doubt  as  to  its  containing  urine,  the 
catheter  must  be  introduced. 

Origin  and  Propagation  of  Typhus  Fever. — It  is  yet  uncertain 
whether  great  overcrowding  and  vitiation  of  air  by  the  organic 
impurities  emanating  from  the  respiratory  and  other  functions 
will  absolutely  generate  typhus  fever  de  novo.  In  all  the  English 
wars  (for  "typhus  fever  is  a  disease  as  old  as  the  disputes  of 
nations")  there  has  always  been  plenty  of  typhus  poison  waiting 
for  favourable  conditions  to  assume  activity.  This  arose  from 
the  peculiar  system  of  recruiting.  Commissions  or  commands  of 
regiments  were  wont  to  be  given  to  those  who  collected  a  certain 
number  of  men.  Every  low  purlieu,  every  infamous  haunt,  every 
jail  even,  used  to  be  ransacked  for  recruits.  Wherever  these 
men  went  they  carried  typhus,  at  that  time  the  constant  scourge 
of  our  towns  and  our  jails;  and  complaints  of  the  introduction  of 
typhus  fever  from  this  source  are  frequently  found  in  the  writings 
of  army  surgeons  of  the  last  century.  In  connection  with  this 
point,  Dr.  Donald  Munro,  in  1764?,  gives  the  following  caution: 
— "  That  particular  regard  be  paid  to  those  soldiers  picked  up  in 
the  streets,  or  who  have  been  taken  out  of  the  Savoy  or  other 
jails.  All  dirty  rags  from  such  people  should  be  thrown  away 
or  burnt,"  (Dr.  Parkes,  1.  c.)  There  is  now  ample  proof  that 
typhus  fever  may  be  communicated  by  fomites  adhering  to  apart- 
ments, articles  of  clothing,  and  the  like;  and,  provided  fresh  air 
be  excluded,  it  is  known  that  such  articles  will  retain  the  poison 
for  a  very  long  time.  Herein  lies  a  fallacy  which  pervades  the 
argument  from  cases  to  prove  the  generation  of  the  disease  de 
novo.  The  poison  may  be  said  (like  that  of  small-pox)  to  be 
constantly  in  existence.  Dr.  Murchison  quotes  some  striking 
instances  of  the  propagation  of  typhus  fever  by  fomites.  For 
example,  he  refers  to  the  instance  related  by  Foder6,  in  which 
the  soldiers  of  the  French  army,  during  their  retreat  from  Italy 
in  1799,  communicated  fever  to  the  inhabitants  of  towns  and 
villages  where  they  halted  on  their  route,  although  the  army  was 
not  attacked  by  fever,  and  soldiers  travelling  singly  did  not 
communicate  the  disease.  But  as  he  omits  to  connect  this  with 
the  fact  that  typhus  prevailed  to  a  great  extent  in  the  towns  they 
besieged,  and  in  some  instances  obtained  possession  of,  the  source  of 
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ll*l*     I'lUM! 

[  wium  led  to  misrepresent  this  instance  given  by  I)r  Murrhison, 

Mid   to  [nit   it  forth  an  an  example  of  generation  tie  m 

p  H7  of  hi*  worl  finwd  Femrwy    He  quotes,  however,  the 

not  of  the  Egyptian  vessel,  the  "Seheah  Gebald/  at 

of  which  disseminated  the  poison  of  tvptiti 
he*  and  persons,  although,  as  he  says,  they  had 
tba  diaeaae  themaelvaa*    Bat  this  is  an  error.    The  careful  inves- 
y  Dr.  Parkes  into  the  history  of  this  epidemi 
tian   ship  clearly  shows   that  the   crew  stiff 
ftmn  tyr  StatvfticuL  Sam!  i  Medical  Reports  of 

Department  for  1*6G,  p.  359).     The  tacts 
Gate  have  been  curiously  confused ;  but  the  following! 
.(,  from   the  above  and  other  sources,  may  be  relied  on: — A 
men  (470)  chiefly  Arabs)  were  shipped  on  board  the 
h    Gehald"   at  Alexandria,   to   proceed   to  Liverpool   to 
jgite  back  a  man-of-war  than  in  tliat  pork     The  weather 
I    and   atomy,   the   hatches   were  battened   down   durin_ 

iga  of  thirty-two  days  from  Malta;  and  the  men, 
unaccustomed   to  the  rigor  of  a  Northern  winter,  and  not  pro- 
vided   with    Miiuhle  clothing,  crowded  below   for  warmth  and 
Iter.     Even  they  whose  turn  it  was  for  duty  had  to  be  driven 
up  on  deck.     They   were  extremely  crowded  on  board,  and  the 
space  below  deck  w*fl  quite  insufficient  for  so  large  a  mim 
the  crews  of  two  vessels  we  re  on  board);  and  there  was  DO 
rnpl  to  promote  ventilation,     The  persona  and  clothing  of  the 
were  filthy  in  the  extreme,     The  space  between  the  decks 
noon  became  intolerable  from  filth:  for  many  of  the  men,  being 
<ick  on  the  voyage,  and  they  discharged  the 
on  touts  of  Us  and  bowels  in  all  parts  of  the  whip, 

which,   mi  arriving  at  Liverpool,  wan  so  offensive  that  it  had  to  lie 
sunk  in  the  graving  dock.     Moreover,  the  rations  served  to  the 
MQ  wen  mnefa  below  the  proper  standard  as  regards  quant 

ml  deaths  occurred  on  the  voyage;  and  although  tain 

denied  the  r  and  the  occurrence  of  deaths,  bit 

statements  are  quite  untrustworthy,  for  on  arrival  in  Liverpool 
thirty-two  men  had  to  be  seat  to  the  Southern  Hospital  Two 
died  soon  after  admission,  and  their  disease  was  returned 
atery;  but  Air,  Peruberton,  on  whom  the  duty  of  reoeh 
and  t:  j rnt tents  at  first  fell,  was  convinced  that  he  had 


QUESTION  OF  THE  DEVELOPMENT  OF  TYPHUS  FEVER  DB  NOVO.   459 

some  kind  of  fever  before  him  in  the  persons  of  these  sick  Arabs. 
He  called  the  disease  "febris;"  and  in  writing  to  a  friend  ex- 
pressed his  belief  that  it  was  a  "jail  fever."  The  heat  of  skin, 
'  the  sordes  on  the  teeth,  and  the  marked  symptoms  of  stupor  in 
some  cases  and  furious  delirium  in  others,  led  him  to  this  conclu- 
sion, although  he  could  not  see  the  eruption  on  the  dusky  skins 
of  the  Egyptians;  and  perhaps,  as  he  had  never  seen  a  case  of 
typhus  fever  before,  he  might  not  have  recognized  the  eruption, 
as  Dr.  Parkes  suggests,  even  if  present  This  diagnosis,  however, 
was  made  at  once  by  Mr.  Pemberton,  and  before  fever  had  been 
communicated  to  any  residents  in  the  hospital  It  is  impossible 
now  to  ascertain  how  many  of  the  thirty-two  Egyptians  had  this 
fever;  but  five  had  marked,  and  several  others  had  slighter 
symptoms.  Many  of  the  patients  (typhus  and  others)  had  dysen- 
tery, and  several  were  frost-bitten. 

Indubitable  typhus  fever,  with  a  well-marked  rash,  was  com- 
municated by  these  men,  and  by  Mr.  Pemberton  himself  (who 
had  a  well-marked  rash),  to  another  medical  officer,  and  to  two 
nurses,  a  porter,  and  some  patients.  The  chaplain,  also,  who 
slept  out  of  the  hospital,  but  visited  the  sick  men,  was  attacked, 
and  died  in  twelve  days.  In  all,  nineteen  persons  contracted 
typhus  in  the  Southern  Hospital,  three  on  board  the  ship  after 
she  came  to  Liverpool,  and  three  at  the  Liverpool  baths.  Six 
died  of  these  twenty-five  persons.  "  No  single  link  of  evidence," 
says  Dr.  Parkes,  "is  wanting  here  to  show  that  typhus  prevailed 
on  board  the  ship,  and  that  typhus  patients  admitted  from  the 
ship  into  hospital  communicated  the  disease  to  a  number  of 
other  persons.  The  idea  that  the  Egyptians  suffered  only  from 
dysentery,  and  that  in  some  remarkable  way  a  specific  disease  like 
typhus  arose  out  of  this  dysentery,  does  not  appear  to  have  the 
slightest  foundation.  To  urge  such  an  hypothesis,  in  the  face  of 
the  simple  facts  above  noted,  is  to  ignore  all  evidence,  and  to 
render  the  progress  of  medical  science  impossible.  Cases  of 
typhus  were  not  only  communicated  to  residents  in  the  hospital, 
but  to  persons  who  boarded  the  ship,  and  to  three  attendants  at 
he  public  baths,  to  which  more  than  200  of  the  crew  were  sent. 
Some  of  these  men  were  sick,  though  they  were  not  known  to 
have  typhus.  They  carried  typhus,  however,  in  some  way — per- 
haps in  their  clothes — and  communicated  it  to  the  attendants. 
The  remaining  crew  (350)  of  the  '  Scheah  Gebald '  were  sent  to 
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Alexandria  on  board  the  'Yoyageur  de  la  lifer/     The  pe- 
of  Liverpool  were  probably  so  glad  to  get  rid  of  them,  that  1 1 
did  not  take  the  trouble  to  see  that  the  typhus  fever  bad  1 
eradicated,  and  several  of  the  men  were  sent  at  once  from  the 
.Southern  Hospital.     The  *  Voyageur  de  la  Iter1  lost  some  men 
on  the  passage,  and  landed  several  at  Falmouth,  and  some,  with 
unequivocal  typhus,  at  Malta;  and  of  thirteen  Englishmen  who 
wry,   in  her,  six  took  the  disease." 

"The  case  of  this  Egyptian  vessel/'  continues  Dr.  Parkes, 
"afforded  almost  the  best  opportunity  seen  in  this  generation 
for  the  investigation  of  the  important  question  of  the  gpontui 
generation  of  typhus.  The  opportunity  was,  however,  lost  That 
all  the  circumstances  which  have  been  supposed  to  be  capable  of 
nailing  into  existence  the  specific  poison  of  typhus  were  present 
in  this  foul  and  filthy  ship  is  clear;  but  every  one  who  reads  all 
the  published  statements  will  at  once  perceive  that  one  link  of 
the  chain  of  evidence  is  wanting,  and  that  it  has  jwt  been  proved 
that  some  of  the  crew  were  not  ill  with  typhus  when  they 
embarked  at  Alexandria,  or  became  ill  within  the  incubative 
period.  On  the  contrary,  the  interpreter  informed  Mr,  Pembertou 
that  some  of  the  men  were  sick  when  they  came  on  board,  It 
can  never  now  be  ascertained  whether  there  were  such  cases  or 
not,  and  the  history  of  the  outbreak  at  Liverpool  affords  another 
instance  of  the  loss  of  a  great  opportunity  for  definitely  setting 
at  rest  a  most  important  question/*  The  ease  of  the  "Scheah 
aid  "  now  assumes  exactly  the  same  aspect  as  many  instances 
historically  quoted  as  examples  of  generation  de  novo — namely, 
that  however  plausible  may  seem  the  probability,  there  is  no 
proof  that  typhus  fever  arose  de  novo.  Seeing  that  such  is  the 
stale  of  the  question  as  to  the  origin  of  typhus— that  it  is  exactly 
in  the  same  state  as  our  knowledge  regarding  the  origin  of 
^mall-pox  or  of  typhoid  fever — that  it  has  been  in  existence  fi 
the  earliest  periods  of  the  world's  history- — that  it  is  undoubb 
propagated  fYoni  pre-existing  foci,  and  by  continuous  successiot 
immediate  direction  of  investigation  ought  to  bear  especially 
the  following  points,  namely:- — How  long  can  the  typhufl 
poison  exist  or  tie  maintained  in  a  condition  fit  to  assume  act  j 
under  favourable  circumstances?  What  is  the  distance  at  which 
it  iB  potent?  Has  temperature  any  influence  upon  it?  What 
am  the    conditions  or  combination    of    eircunastain 
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less  essential  to  the  development  and  propagation  of  the  typhus 
poison  ? 

The  fact  that  typhus  fever  is  contagious  is  based  on  evidence 
which  shows, — (1.)  That,  when  typhus  commences  in  a  house  or 
district,  it  often  spreads  with  great  rapidity;  (2.)  That  the  preva- 
lence of  typhus  in  single  houses,  or  in  circumscribed  districts, 
is  in  direct  proportion  to  the  degree  of  intercourse  between  the 
healthy  and  the  sick;  (3.)  That  persons  in  comfortable  circum- 
stances, and  living  in  localities  where  the  disease  is  unknown,  are 
attacked  on  visiting  infected  persons  at  a  distance;  (4.)  That 
typhus  is  often  imported  by  infected  persons  into  localities 
previously  free  from  it;  (lastly),  That  its  contagious  nature  is 
indicated  from  the  success  attending  the  measures  taken  to 
prevent  its  propagation,  more  especially  the  early  removal  of  the 
sick.  Dr.  Murchison  fully  illustrates  by  examples  all  of  these 
statements. 

The  specific  poison  seems  capable  of  transmission  in  various 
ways;  but  many  circumstances  seem  to  point  to  the  cutaneous 
and  pulmonary  exhalations  of  the  sick  as  the  media  which  con- 
vey the  specific  poison  from  the  diseased  to  the  healthy.  It  is 
thus  conveyed  through  the  air,  or  by  fomites.  That  particles  of 
organic  matter  are  constantly  floating  in  the  air  no  one  can  doubt 
who  has  seen  the  ingenious  contrivance  of  M.  Pouchet  put  in 
practice,  and  the  substances  so  suspended  in  the  atmosphere  col- 
lected, by  drawing  a  current  of  air  through  a  funnel  with  a  very 
small  opening.  Immediately  below  the  opening  the  covering 
glass  of  a  microscope  slide  is  placed,  with  a  drop  of  glycerine 
spread  over  it.  Upon  this  the  current  of  air  impinges,  and  any 
solid  or  corpuscular  bodies  floating  in  the  air  may  be  in  this  way 
arrested  and  examined  with  the  microscope.  Dr.  Parkes  has 
detected  by  this  method  unequivocal  epithelium -cells  in  several 
instances;  and  Eiselt,  in  a  ward  containing  thirty-three  children 
with  acute  purulent  ophthalmia,  was  able  to  detect  pus -cells 
floating  in  the  air  (Army  Med.  Dep.  Sanit  Report  for  1860,  p. 
346;  also  Comptes  Bend,  1861;  and  Med  Times  and  Gazette, 
1861). 

Such  material  particles,  capable  of  conveying  the  specific  poison 
of  a  disease  such  as  typhus,  are  thus  inhaled  or  swallowed,  and 
no  they  find  admission  into  the  bodies  of  the  healthy,  to  exercise 
their  morbid  influence  on  the  blood     A  peculiar  pungent  odour 


INCUBATIVE  PERIOD  OF  TYPHUS  FEVER. 


463 


badness  of  the  smell."  Thus  they  are  liable  to  contract  typhus 
r  without  having  had  any  direct  communication  with  the 
sick.  With  regard  to  the  kind  of  clothing  most  apt  to  retain 
and  convey  the  specific  poison,  woollen  textures  are  found  to  be 
the  most  dangerous,  Haller  of  Vienna  has  made  experiments  on 
tbia  point  He  observes  that  tfarfc-coloured  materials  of  clothing 
are  more  apt  to  absorb  the  contagion  of  typhus,  and  to  convey  it 
lO  other  individuals,  than  thust*  which  are  hght-coloured.  He 
found  that,  among  troops  wearing  dark-coloured  uniforms,  it 
more  frequently  happened  that  new  cases  of  typhus  entered  tho 
b&Bpjtol  after  a  convalescent  patient  joined  his  corps  than  those 
wearing  light  or  white  uniforms.  The  fact  has  been  often  ob- 
served, that  in  dissecting-rooms  dark  clothes  acquired  the  cadaveric 
odour  sooner,  and  were  deprived  of  it  less  readily  than  light  ones ; 
and  he  ascertained  by  experiments  that  the  absorption  of 
odours  is  regulated  by  the  laws  which  govern  the  absorption  of 
light     Haller    also   found   that  the    specific   poison    of  typhus 

r  is  lighter  than  atmospheric  air.     When  the  under  stoi 
*»f  an    hospital  were    filled   with    typhus  patientst  those  in  the 
upper  storeys  were  always  observed  to  become  infected,  when 
there  was  a  communication  between  the  air  of  the  two  stor- 
On  the  other  hand,  when  only  the  upper  storeys  contained  ca 
of  typhus  the  patients  in  the  under  part  of  the  bouse  enjoyed 
perfect  immunity  (JSdhi,  MwL  and  Surg,  Journal,  1853).     Di\ 
Murehison  1ms  observed  that,  if  the  poison  be  very  concentrated. 
the  length   of  the  period  of  exposure   sufficient  to   contract   the 
La   very  brief — not  more   than   a   few    minutes;    and   the 
t    period    during   which   it    remains    in    the   body,  without 
vying    its   presence    in   any   way,  has  been    very  variously 
estimated.     Nine   days  is  the  result  of  Dfc    Murchison' 

ais.  Instances,  however,  are  not  uncommon  in  which  fcht 
disease  manifests  itself  almost  instantaneously  after  exposure  to 
the  poison.  In  such  cases  these  extremely  Busoeptibk  persons  are 
genei-ally  conscious  of  the  peculiar  and  offensive  pungent  odour 
emanating  from  the  beds  or  bodies  of  the  sick.  They  are 
generally  then  immediately  seized  with  prostration,  nausea, 
rigors>  and  headache,  followed  by  the  regular  development  of  the 
Btse.  Such  persons  are  thus  almost  conscious  of  the  moment  at 
which  the  poison  entered  their  system.  On  the  other  band,  the 
length  of  time  between  exposure  and  attack  may  be  greatly  pro- 
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emanates  from  the  typhus  fever  patient  It  is  especially  obvious 
from  the  breath,  and  from  the  skin  on  turning  down  the  bed- 
clothes. 

There  is  no  evidence  to  show  the  extent  of  space  through  which 
the  typhus  poison  can  bo  transmitted  through  the  air.  From 
some  observations  it  would  seem  that  the  contagious  influence  of 
typhus  is  confined  to  a  narrower  sphere  than  that  of  small-pox. 
Dr.  Murchison  concludes  that,  n  if  a  patient  be  placed  in  all 
well-ventilated  apartment,  the  attendants  incur  little  risk,  and 
the  other  residents  in  the  same  house  none  whatever. 

"There  are  likewise  no  grounds  for  the  popular  belief  ti 
typhus  may  be  propagated  through  the  atmosphere  from  a  fever 
hospital  to  the  houses  in  its  neighbourhood.  On  the  other  hand, 
medical  attendants  who  auscultate  typhus  patients,  or  who  inhale 
their  concentrated  exhalations  from  under  the  bed-clothes,  run 
no  small  danger,  and  the  danger  is  always  increased  or  dimin- 
ished in  proportion  to  the  supply  of  fresh  air**  {MUKCHlSONj  L  c, 
p>  80).  There  are  also  good  grounds  for  believing  that  typhus 
fever  may  be  communicated,  and  even  carried  a  great  way,  by 
fomites,  or  by  articles  of  clothing  strongly  impregnated  with 
the  specific  poison;  and,  provided  fresh  air  be  excluded,  tin.- 
efficiency  of  the  poison  may  be  maintained  for  a  long  time. 
11  Complaints  of  the  introduction  of  typhus  from  this  source 
are  frequently  found  in  the  \vri tings  of  army  surgeons  of  the  last 
century.  Typhus  was  several  times  carried  to  the  West  h\<l 
and  even  there  prevailed  apparently  to  some  extent"  (Partes 
0H  fhr  Causes  of  Sickness  in  English  Wars).  The  poison  may 
also  adhere  to  the  walls  of  dwellings,  to  beams  of  wood,  and  i<> 
articles  of  furniture,  Dr.  Murcliison  quotes  an  account  by  Pringle 
of  twenty-tlmr  persons  being  employed  in  refitting  old  tents  in 
which  typhus  patients  had  lain;  and  seventeen  of  these  persons 
died  of  the  infection.     He  also  refers  to  an  i  :ion  of  Lind, 

who   mentions   several    instances   in  which    infected    ships  con- 
tinued   to    impart  the    disease   long  after   the  sick    had    been 
removed.     Similar  cases  are  recorded  by  Jacquot  respecting  the 
neao  typhus. 

Nurses  and  other  attendants  in  fever  hospitals  are  well  aware 
of  the  danger  of  contracting  typhus  from  infected  clotl 
from  cleaning  the  bedding  of  the  sick;   and  in  some  instancea 
rhe  habit  of 4i  measuring  the  amount  of  danger  by  the 
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badness  of  the  smell."  Thus  they  are  liable  to  contract  typhus 
fever  without  having  had  any  direct  communication  with  the 
sick.  With  regaixl  to  the  kind  of  clothing  most  apt  to  retain 
and  convey  the  specific  poison,  woollen  textures  are  found  to  be 
the  most  dangerous.  Haller  of  Vienna  has  made  experiments  on 
this  point  He  observes  that  cfari-coloured  materials  of  clothing 
are  more  apt  to  absorb  the  contagion  of  typhus,  and  to  convey  it 
to  other  individuals,  than  those  which  are  light-coloured.  He 
found  that,  among  troops  wearing  dark-coloured  uniforms,  it 
more  frequently  happened  that  new  cases  of  typhus  entered  the 
hospital  after  a  convalescent  patient  joined  his  corps  than  those 
wearing  light  or  white  uniforms.  The  fact  has  been  often  ob- 
served, that  in  dissecting-rooms  dark  clothes  acquired  the  cadaveric 
odour  sooner,  and  were  deprived  of  it  less  readily  than  light  ones ; 
and  he  ascertained  by  experiments  that  the  absorption  of 
odours  is  regulated  by  the  laws  which  govern  the  absorption  of 
light  Haller  also  found  that  the  specific  poison  of  typhus 
fever  is  lighter  than  atmospheric  air.  When  the  under  storeys 
of  an  hospital  were  filled  with  typhus  patients,  those  in  the 
upper  storeys  were  always  observed  to  become  infected,  when 
there  was  a  communication  between  the  air  of  the  two  storeys. 
On  the  other  hand,  when  only  the  upper  storeys  contained  cases 
of  typhus,  the  patients  in  the  under  part  of  the  house  enjoyed 
perfect  immunity  (Edin.  Med.  and  Surg.  Journal,  1853).  Dr. 
Murchison  has  observed  that,  if  the  poison  be  very  concentrated, 
the  length  of  the  period  of  exposure  sufficient  to  contract  the 
disease  is  very  brief — not  more  than  a  few  minutes;  and  the 
latent  period  during  which  it  remains  in  the  body,  without 
betraying  its  presence  in  any  way,  has  been  very  variously 
estimated.  Nine  days  is  the  result  of  Dr.  Murchisons  obser- 
vations. Instances,  however,  are  not  uncommon  in  which  the 
disease  manifests  itself  almost  instantaneously  after  exposure  to 
the  poison.  In  such  cases  these  extremely  susceptible  persons  are 
generally  conscious  of  the  peculiar  and  offensive  pungent  odour 
emanating  from  the  beds  or  bodies  of  the  sick.  They  are 
generally  then  immediately  seized  with  prostration,  nausea, 
rigors,  and  headache,  followed  by  the  regular  development  of  the 
disease.  Such  persons  are  thus  almost  conscious  of  the  moment  at 
which  the  poison  entered  their  system.  On  the  other  hand,  the 
length  of  time  between  exposure  and  attack  may  be  greatly  pro- 
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longed  In  my  own  case,  I  was  three  months  in  daily  and  close 
attendance,  in  the  fever  wards  of  the  Dundee  Infirmary,  for  many 
hours,  on  Cftaes  of  typhus  fever,  before  taking  the  disease.  In 
such  cases,  however,  of  prolonged  exposure,  it  is  probable  that 
the  constitution  may  bo  susceptible  at  some  periods  rather  than 
at  others;  but  of  the  conditions  of  such  Busceptibility  nothing  is 
known. 

Opinions  vary  as  to  the  stage  of  the  disease  at  which  the 
typhus  poison  is  most  powerful  Some  consider  that  it  is  so 
daring  the  period  of  the  eruption — others  that  it  is  so  during  the 
period  of  convalescence,  Dr,  Perry  was  of  this  latter  opinion, 
and  Dr.  Murchison's  observations  lead  hira  to  confirm  tin* 
opinion  of  Perry;  but  he  is  inclined  to  think  that  the  d  i*case 
is  really  most  apt  to  propagate  itself  from  the  end  of  the  Hrst 
k  up  to  convalescence,  when  the  peculiar  odour  from  the  skin 
a\u\  lungs  is  the  strongest 

The  conditions  essential  to  the  propagation  of  the  specific 
poison  of  typhus  fever  are  mainly  as  follows: — (L)  Overcrowding, 
co-existing  with  deficient  ventilation;  (2.)  Personal  squalor,  and 
filthy   apparel,  saturated    with    cutaneous    exhalati  A 

deteriorated  state  of  the  constitution,  such  as  may  result  from 
protracted  starvation,  scurvy,  and  other  debilitating  can 
A  moderate  temperature.     Dry  heat  is  a  powerful  disinfectant. 

RELAPSING  FEVER -Frhris  fcetmm*. 

Definition. — A  coat tnued  fever,  having  a  very  abrUfi  fetlfflfl 
ritd  %  rigora,  ehiUin&M,  a/nd  severe  and 

n  ju  u  a (i  .$£  tongue,  ep 

titled  bowdB,  enlarged  /  I  §pU$n^  hig  n*94 

frttj'  iBtOnd  a/ten  bowiding  puU^  pc  cmd 

ftH,  restlessnt-  occasionally  <Ulirium.     These  sympi 

abruptly    terminate     by   an    GXfitsdvrigly 

the  fifth  and  the  eighth  mjMi 

rectic  interval  {•  which  the  patient  urn*/  he  0  *s  to 

get  up  ami  walk  about),  an   abrupt  ittapm  m 
FOUliTEhTNTH  day  from  tlte first  commencement.  <fm  run* 

a  9t  OUT06  to  thtd  of  ii-  I  nj  jKtroxysm.  and  terminate* 

the  third  and  the.  eighth  J</y.     fn  some  cases  a  second, 
th  i rd,  fi  may  occur.     Death  is  a 
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happen  from  sudden  syncope,  especially  after  the  excessive  per- 
spiration; or  from  suppression  of  urine  and  coma.  No  constant 
eruption  and  no  specific  lesion  are  associated  with  this  fever. 

Pathology. — The  name  by  which  this  disease  is  known  is 
derived  from  one  of  the  most  constant  and  striking  peculiarities 
of  the  fever.  It  is  also  sometimes  described  under  the  various 
names  of  "five"  or  "seven-day  fever,"  " seventeen-day  fever," 
"  bilious  remittent  fever,"  and  "  bilious  relapsing  fever,"  "  mild 
yellow  fever"  " synocha,"  "short  fever,"  and  "short  relapsing 
fever"  Epidemics  of  this  form  of  fever  have  been  recognized  to 
prevail  on  different  occasions  since  1739.  In  Dublin  it  prevailed 
at  that  time  and  in  several  subsequent  years.  Sometimes  it  has 
been  described  as  a  variety  of  a  well-known  form  of  fever,  and  at 
other  times  as  a  new  disease. 

In  Scotland  in  1817-18  this  fever  was  clinically  recognized  and 
described  by  Drs.  Christison  and  Welsh;  and  when  it  re-appeared 
as  an  epidemic  in  Edinburgh  and  Leith  in  1843,  Dr.  Christison 
had  no  difficulty  in  again  recognizing  it.  About  this  time  it  also 
appeared  in  Glasgow  as  an  epidemic  about  a  month  before  its 
outbreak  in  Edinburgh ;  and  subsequently  it  became  prevalent 
in  Dundee  and  other  large  towns  in  Scotland.  It  was  observed 
with  great  accuracy,  and  its  phenomena  were  recorded  in  the 
medical  journals  of  the  period,  by  Drs.  Craigie,  Alison,  Arrott, 
Henderson,  Douglas,  Jackson,  Mackenzie,  Cormack,  and  Wardell. 
It  formed  a  part  of  the  fever  epidemic  of  Ireland  in  1817-18-19, 
described  by  Barker  and  Cheyne ;  and  it  had  been  prevalent  in 
Ireland  for  many  years.  Epidemics  of  it  were  .described  by 
Rutty,  in  his  Chronological  History  of  the  Diseases  of  Dublin, 
as  early  as  1739  and  1741.  In  most  of  the  periods  of  epidemic 
fever  referred  to,  the  commencement  of  the  epidemic  was  charac- 
terized by  the  greater  preponderance  of  cases  of  relapsing  fever ; 
and  as  the  epidemic  advanced,  the  number  of  cases  of  relapsing 
fever  gave  place  to  a  preponderance  of  typhus  cases  (Steele,  R. 
Paterson,  Ormerop,  Murchison).  In  1847  it  became  again 
epidemic  in  Glasgow,  Edinburgh,  and  the  large  manufacturing 
towns  of  Scotland,  as  well  as  in  London,  when  it  was  carefully 
described  by  Dr.  Jenner,  who,  moreover,  shows  that  its  characters 
have  remained  constant  since  they  were  first  described  by  British 
physicians.  During  the  same  year  it  prevailed  in  Rome  parts  of 
the  Continent,  and  more  especially  in  the  Prussian  province  of 
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--ilesia,  and  in  some  other  parts  of  Germany.  There  it  baa 
been  described  by  Virchow,  Barensprung,  Dummlcr,  and  Sudnaek 
These  ol  .  however,  did  not  know  or  recognize  the  bvnr 

so  well  and  precisely  described  by  the  Scotch  physicians  ;  and, 
indeed,  Dr.  Parkes  was  the  first  to  indicate,  in  his  admire  Mr  j  taper 
on  "  The  Diagnosis  of  Fevers/'  already  noticed,  that  the  epidei. 
these  German  physicians  described  were  mainly  made  up  of  the 
relapsing  fever.  This  fever  evidently  formed  the  great  hulk  of 
the  cases.  Yet,  although  its  characters  are  thus  so  striking  that 
the  mast  superficial  observer  could  not  fail  to  recognise  them,  the 
man  systematic  writers  (except  Virchow)  make  no  allusion  to 
Trapsing  fever  as  a  separate  and  distinct  disease ;  and  even  those 
who  observed  the  fever  in  Germany  failed  to  draw  that  obvious 
inference  to  which  the  Scotch  physicians  unanimously  came — 
namely,  that  rfhqmiig  fever  is  a  disease  altogether  distinct  from 
typhus  and  from  typhoid  fever.  If  it  is  not  so,  "  we  know  not," 
as  Dr.  Parkes  observes,  u  that  any  medical  evidence  whatever  can 
be  relied  upon," 

In  the  summer  of  1855  it  prevailed  after  the  hardships  and 
privations  of  the  preceding  winter,  among  the  British  troops  in 
the  Crimea,  where  it  was  recognised  and  described  by  Dr.  Lyons, 
It  has  not  been  observed  in  France,  nor  in  any  other  part  of  the 
continent  of  Europe. 

The  observations  of  Dubois,  Austin  Flint,  and  other*,  leave  no 
doubt  that  relapsing  fever  was  seen  in  New  York,  Buffalo  and 
other  parts  of  North  America,  in  1847  and  1848 ;  but  Dr.  Mur- 
chison  is  of  opinion  that  all  the  cases  are  traceable  to  Irish 
immigrants,  and  that  there  is  no  good  ground  for  believing  that 
the  disease  is  indigenous  in  America*  It  has  been  well  described 
by  Dr.  Wood,  of  Pennsylvania,  from  the  writings  of  the  physicians 
already  mentioned,  in  India  and  in  all  tropical  countries  it  is  as 
yet  unknown. 

Since  the  epidemic  of  1847  and  1843,  Dr.  Murchison  writes 
that  relapsing  fever  has  been  gradually  disappearing ;  and  for 
the  seven  or  eight  years  previous  to  1863  not  one  case  has  Lulu 
observed  in  the  hospitals  of  Edinburgh,  Glasgow,  or  Loudon. 
Professor  W,  T.  Gairdner  has  not  seen  or  heard  of  a  single  case  at 
Edinburgh  since  1855 ;  and,  according  to  Dra  Lyons  and  M'Ewea, 
true  relapsing  fever  has  of  late  years  been  a  rare  disease  in 
Ireland. 
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like  other  continued  fevers,  its  specific  cause  is  unknown ;  but 
it  selects  its  victims  from  the  poor  and  ill-fed,  who  live  miserably, 
in  crowded,  filthy,  ill-ventilated  apartments,  rather  than  from  the 
wealthy  and  well-fed,  who  live  in  comfort  and  in  well-aired 
abodes.  Its  poison  appears  to  be  of  a  specific  kind,  and  the 
phenomena  of  the  fever  are  very  different  from  those  of  typhus 
and  typhoid  fever.  Patients  recovering  from  either  tpyhus  fever 
or  typhoid  fever  may  catch,  by  contagion,  the  relapsing  fever, 
while  patients  convalescent  from  relapsing  fever  may  also  take 
either  of  the  forms  of  continued  fever  already  described.  It 
has  been  supposed  by  some  (Dr.  Cormack)  to  be  identical 
with  the  malarious  form  of  yellow  fever;  but  there  is  not 
sufficient  evidence  to  establish  the  point.  It  seems  more  nearly 
to  approach  in  its  nature  some  forms  of  remittent  fever,  on 
account  of  the  repetition  of  the  rigors,  often  at  regular  daily 
periods,  for  two  or  three  days.  The  marked  periodicity  of  its 
relapses,  which  "come  on  like  a  fit  of  ague  almost  to  an  hour" 
(Dr.  R  Paterson),  and  the  enlargement  of  the  spleen  to 
a  greater  extent  than  in  any  other  form  of  fever  (Jenner), 
point  also  to  a  malarious  origin.  On  the  other  hand,  epidemics 
of  relapsing  fever,  as  Murchison  shows,  appear  to  commence, 
progress,  and  decline  quite  irrespectively  of  the  season  of  the 
year. 

The  evidence  that  a  specific  poison  exists  and  is  formed  in 
cases  of  relapsing  fever,  and  when  so  formed  is  communicable 
from  the  sick  to  the  healthy,  rests  on  evidence  similar  to  that 
adduced  in  cases  of  typhus;  and  the  same  objections  may  be 
taken  to  the  evidence  which  aims  at  establishing  the  spontaneous 
generation  of  the  specific  poison.  There  are  causes,  circum- 
stances, or  conditions  which  obviously  favour  the  accession  of 
relapsing  fever,  and  no  doubt,  also,  its  occurrence  in  an  epidemic 
form;  and  chief  amongst  these  predisposing  causes  must  be  placed 
destitution  and  want  of  food,  while  the  names  applied  to  the 
disease  by  different  countries  indicate  the  popular  belief  as  to 
such  predisposing  causes  being  credited  with  originating  the 
disease  in  the  first  instance.  Thus  it  is  spoken  of  as  the  famine 
fever  of  the  British  Isles,  and  the  hunger  pest  of  Germany. 
.  The  Primary  Pferozysm. — The  seizure  is  generally,  indeed  almost 
always,  sudden.  Sometimes  on  waking  in  the  morning,  or  when 
employed  in  business,  severe  rigors  at  once  come  on,  with  a  sense 
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of  chilliness  and  frontal  headache.  These  phenomena  are  more 
severe  than  their  expression  is  in  the  commencement  of  typhua 
There  is  slight  prostration  of  strength  from  the  first,  but  rarely 
so  severe  as  in  typhus.  If  premonitory  symptoms  exist,  they 
usually  manifest  themselves  lay  pains  in  the  limbs  and  lassitude, 
nausea,  and  perhaps  vomiting,  with  feeling  of  prostration.  Suh- 
Bequently,  and  very  soon,  febrile  re-action  sets  in,  sometimes 
violent,  expressed  by  intense  heat  of  skin,  severe  headache, 
throbbing  temples,  intolerance  of  light  and  sound,  suffusion  of 
face,  sleeplessness,  remarkable  anxiety  of  countenance  and  jacti- 
tation, with  a  very  rapid  pulse— so  rapid  as  to  range  from  110 
sometimes  as  high  as  140  beats  in  a  minute ;  the  tongue  is 
coated  with  a  white  fur,  and  in  a  great  majority  of  cases,  in 
some  epidemics,  there  is  uncontrollable  vomiting  of  greenish, 
bitter  fluid,  with  or  without  epigastric  tenderness,  and  great 
thirst  The  pains  in  the  muscles  and  joints  are  sometimes  so 
severe  as  to  resemble  rheumatism,  and  when  the  pain  in  the 
back  is  severe,  together  with  the  rigors,  the  vomiting,  and  the 
headache,  it  may  not  be  possible  in  the  first  instance  to  say 
that  the  attack  may  not  prove  to  be  one  of  small-pox.  But 
the  pain  in  the  back  is  not  generally  so  severe,  nor  is  the 
vomiting  so  incessant  in  cases  of  relapsing  fever  as  in  cases  of 
mall-pox*  The  headache  is  to  he  distinguished  from  what  is 
commonly  called  a  "sick  headache"  or  "bilious  headache,"  by 
the  circumstance  that  the  "bilious  headache"  is  in  most  cases 
occipital,  and  the  heat  of  skin,  combined  with  the  quick  pulse, 
serve  to  distinguish  am  attack  of  relapsing  fever  at  its  ou 
from  one  of  "bilious  headache,"  From  idiopathic  head  affections 
the  accession  of  relapsing  fever  is  distinguished  by  the  suddenness 
of  the  attack,  the  rigors,  the  hot  skin,  the  pain  in  the  joints  and 
limbs,  and  the  white  tongue  (De.  Jenxer).  The  symptoms 
generally  of  relapsing  fever  are  m  severe  that  the  patient  takes 
alarm,  and  takes  to  bed  at  onca  He  does  not  fed  weak,  but 
he  feels  so  giddy  that  he  is  unable  to  remain  out  of  bail,  or  off 
the  horizontal  position.  In  some  cases  there  is  pleural]  nii  in  a 
severe  degree,  but  without  any  stetboscopic  indications  of  ph. 
inflammation. 

By  the  second  or  third  day  the  pulse  almost  invariably  exceeds 
100;  as  a  rule  it  reaches  120;  in  not  a  few  cases  it  is  as  high 
as  140  or  160;  and  it  is  not  rarely  140  on  the  second  dt 
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the  disease,  being  at  the  same  time  fall,  and  of  considerable 
firmness — symptoms  not  indicative  of  commensurate  danger — 
with  anxious  and  oppressed  breathing.  There  may  be  also  sweat- 
ing, profuse  and  lasting  for  several  hours,  but  without  relief  to 
the  headache  and  other  symptoms.  Almost  no  sleep  is  obtained, 
and  the  little  obtained  is  dreamy  and  unrefreshing.  The  skin 
continues  dry  after  the  sweating  ceases;  or  after  the  primary 
rigors,  if  sweating  has  not  taken  place;  and  the  heat  of  skin  is 
ardent — as  much  as  102°  to  107°  Fahr.;  and  these  febrile  pheno- 
mena are  occasionally  varied  by  short  rigors  or  slight  sweating. 
Delirium  does  not  generally  supervene  on  the  first  attack, 
although,  by  the  fifth  or  sixth  day,  just  before  the  crisis,  it  has 
been  in  some  cases  of  a  violent  kind.  In  a  large  proportion  of 
cases  there  is  decided  jaundice,  and  in  others  the  skin  exhibits  a 
bronzed  hue.  The  jaundice  is  not  attributable  to  any  obstruction 
of  the  ductus  communis  cholqdochus,  as  bile  passes  freely,  and 
even  copiously,  with  the  stools,  and  as,  after  death,  the  gall-duct 
is  pervious.  There  is  generally  tenderness  over  the  region  of  the 
liver  in  such  cases;  and  it  may  be  enlarged.  Thirst  is  excessive; 
the  appetite  absent  or  voracious,  and  the  bowels  constipated. 
The  tongue,  at  first  moist,  is  covered  with  a  white  or  yellow  fur, 
which  it  may  retain  throughout  the  illness;  and,  in  many  cases, 
it  may  become  dry  all  over,  or  with  a  brown  dry  streak  down  the 
centre,  after  the  third  or  fourth  day. 

The  Cruris. — After  the  patient  has  continued  in  this  state  for  a 
period  varying  from  five  to  eight  days,  a  sudden  change  takes 
place,  immediately  preceded,  in  most  cases,  by  an  exacerbation 
of  all  the  symptoms.  "  When  every  symptom  appears  hourly 
becoming  graver — when  the  restlessness  and  general  distress 
have  reached  their  highest  point — then  ensues  a  most  remark- 
able series  of  phenomena,  followed  by  a  remarkable  intermission 
of  all  the  symptoms,  and  an  apparent  restoration  to  health." 
This  period  has  received  the  name  of  "Crisis,"  and  super- 
venes generally  on  or  about  the  seventh  day,  and  its  advent 
is  rarely  prolonged  beyond  the  eighth.  This  change  is  ushered 
in  by  a  most  profuse  perspiration,  in  some  instances  with  an 
eruption  of  miliary  vesicles,  which  breaks  out  from  the  whole 
surface  of  the  skin,  and  in  the  course  of  a  few  hours  the 
patient  appears  nearly  welL  More  rarely  the  change  is  indi- 
cated by  epistaxis  as  well  as  by  perspiration,  or  by  profuse 
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diarrhea,  catamenial  discharge,  or  hemorrhage  from  the  bowels ; 
and  after  either  or  all  of  these  apparently  critical  changes 
have  been  established  for  a  few  hours,  there  is  a  complete 
and  abrupt  cessation  of  all  the  bad  symptoma  The  pulse 
quickly  regains  the  natural  standard,  the  tongue  cleans,  the 
appetite  and  sleep  return,  and  the  countenance  resumes  its 
tranquillity.  This  alteration  is  very  often  effected  within  a 
few  hours,  and  on  the  following  day  the  patient  generally 
considers  himself  in  all  respects  quite  well,  and  may  so  con- 
tinue to  improve  rapidly  for  four  or  Jive  days*  During  this 
period,  however,  there  are  some  patients  who  suffer  from  violent 
muscular  pains  in  the  limbs. 

The  Relapse  or  Becnrrent  Paroxysm. — About  seven  days  after  this 
critical  change,  or  between  about  the  twlfth  to  the  tvwitU'th 
day  from  the  commencement  of  the  illness,  but  generally  on 
the  fourteenth  day,  a  sudden  relapse  occurs  "in  ninety -nine 
cases  out  of  every  hundred."  This  relapse  commences  sud- 
denly, like  the  first  seizure,  by  rigors,  headache,  loss  of  appetite, 
vomiting  of  green  fluid,  which  i»  quickly  followed  by  a  hot 
skin,  quick  pulse,  and  a  coated  white  tongue,  confined  bowels, 
followed  by  delirium,  so  that  the  phenomena  may  be  exactly 
rep resented  as  a  repetition  of  the  first  attack  In  the  interval 
of  convalescence  between  the  first  and  second  attacks  the  pul*e 
ii  becomes  slow  to  an  extreme  degree,  as  slow  even  as 
forty -five  to  sixty  beat*?  in  the  minute;  but,  suddenly,  on  the 
relapse  commencing,  it  again  rises  to  120,  or  more.  In  ordinary 
favourable  cases  perspiration  would  again  occur  in  tivo.  three,  four, 
or  Jive  days,  and  the  patient  would  be  relieved  as  before.  The 
chemical  qualities  of  the  sweat  have  never  been  determined  in 
cases  of  relapsing  fever;  but  it  has  a  very  sour  and  peculiar 
suielL  In  other  cases,  however,  uncontrollable  vomiting,  great 
thirst,  very  rapid  pulse,  a  hectic-looking  circumscribed  flush  of 
countenance,  jaundice,  watchfulness,  delirium;  and  death,  may 
terminate  the  case. 

In  some  cases  the  relapse  is  very  slightly  marked,  and  indicated 
merely  by  a  comparative  increase  in  the  rapidity  of  the  pulse  and 
a  greater  heat  of  skin  than  were  present  on  the  previous  day. 
The  duration  of  the  relapse  varies  from  a  few  hours  to  several 
days;  the  average  being  from  fiirw  to  fim  days,  or  less  than  I 
of  the  primary  paroxysm*     In  some  cases  the  relapse  lasts  less 
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than  twenty-four  hours;  and  in  a  few  it  is  prolonged  to  seven  or 
eight  days  (Murchison).  The  relapse  is  rarely  prolonged  beyond 
these  periods  in  uncomplicated  cases,  but  Dr.  Lyons  observed  in 
the  Crimea  that  the  fever  of  the  relapse  was  occasionally  pro- 
tracted to  twerUy-one  days  (Lyons  On  Fever). 

If  blood  be  taken  from  the  arm,  it  is  generally  buffed,  but  it 
is  not  to  be  argued  that  therefore  the  lancet  must  be  used  in, 
relapsing  fever.  So  far  as  can  be  ascertained,  no  local  inflamma- 
tion attends  it. 

In  nearly  a  fourth  of  the  cases,  according  to  Dr.  Jenner, 
jaundice  is  present,  and  is  sometimes  intense.  If  present  during 
the  first  attack,  it  may  disappear  before  the  relapse,  and  not 
recur;  or  it  may  occur  only  on  the  relapse :  and  it  is  important 
to  notice,  that  while  the  jaundice  continues,  the  stools  still 
retain  their  natural  hue,  and  may  even  be  darker  than  common, 
and  at  the  same  time  the  urine  may  be  frequently  loaded  with* 
bile.  Epigastric  tenderness  is  most  marked  in  the  cases  where 
vomiting  occurs.  When  pregnant  women  are  attacked  with 
relapsing  fever  they  usually  abort,  sometimes  in  the  first  par- 
oxysm, but  often  in  the  relapse,  and  this  event  renders  the  prog- 
nosis more  doubtful. 

There  is  a  tendency  in  relapsing  fever  to  the  occurrence  of 
sudden  death.  It  may  happen  by  syncope,  immediately  after 
the  critical  periods,  when  the  pulse  becomes  so  very  slow.  It 
may  also  happen  during  the  progress  of  the  case,  during  either  of 
the  severe  periods — namely,  during  the  primary  attack  or  during 
the  relapse.  It  is  indicated  by  a  deep  dusky  hue  of  the  face, 
lividity  of  the  hands  and  feet,  and  a  purple  marbling  of  the  whole 
surface.  The  trunk  feels  cool,  and  the  hands  feel  cold,  and  with- 
out suffering  any  severe  pain,  or  without  sustaining  any  sudden, 
discharge  of  fluids,  a  state  of  collapse  insidiously  comes  on,  from 
which  the  patient  is  unable  to  be  roused,  and  death  may  follow  in 
a  few  hours,  generally  from  twelve  to  twenty-four,  even  after  it 
was  supposed  that  danger  had  been  escaped.  But  death  is  a  rare 
termination  to  relapsing  fever;  and  when  it  does  occur,  the  fatal 
event  more  commonly  happens  during  the  primary  fever  than 
during  the  relapse  (Dr.  Jenner). 

A  second  relapse,  and  a  third,  a  fourth,  and  even  a  fifth,  are 
reported  to  have  occurred  during  epidemics  of  relapsing  fever, 
but  the  cases  are  of  rare  occurrence. 
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Duration  of  the  Fever*  and  Convalescence. — Under  ordinary  cir- 
cumstances, when  there  are  but  two  paroxysms — i  *f  one 
primary  paroxysm  and  on*.-  relapse — the  total  duration  of  the 
fever  extends  to  about  (h  i;  and  the  convalescence  is  v 

slow — much  slower  than  in  typhus.  The  relapsntq  fern  r  is  very 
exhausting  in  its  effects  upon  the  constitution ;  and,  dating  the 
period  of  convalescence  from  the  termination  of  the  last  attack, 
the  time  taken  to  recover  is  in  most  cases  unusually  long.  To 
those,  indeed,  who  suffer  from  more  than  one  relapse,  it  is  ah  a 
impossible  to  have  health  completely  restored  for  a  long  time. 
They  become  a  prey  to  various  sequelre  of  fever,  or  they  continue 
sickly  for  months,  with  pallid  countenances,  puffed  ankles,  palpi- 
tations, extreme  debility,  noises  in  the  ears,  dimness  of  vision, 
diarrhoea,  or  dysentery.  Dysuria  is  a  frequent  complieatinn 
amongst  women  during  the  relapse.  In  many  instances  during 
the  epidemic  of  1847  and  1848  in  Ireland,  convulsions  occurred 
in  cases  which  otherwise  seemed  to  be  progressing  favourably, 
and  death  invariably  followed  them.  Dr.  Wm.  Robertson 
observed  in  Edinburgh  (and  the  Irish  physicians  record  a  similar 
observation)  that  delirium  of  a  violent  character  occurred  during 
convalescence,  or  after  the  critical  discharge  had  taken  place.  It 
generally  came  on  suddenly,  with  incessant  talking,  a  rapid  weak 
pulse,  followed  by  perfect  unconsciousness,  flushed  face,  and 
contracted  pupil 

No  special  anatomical  lesion  has  been  pointed  out  as  peculiar 
to  telap  i\     The  most  constant  lesion  is  enlargement  of 

the  spleen,  the  stese  attained  by  that  organ  being  on  the  whole 
larger  than  in  either  typhus  or  typhoid  fevers.  Dr*  Jenner  has 
recorded  the  weight  in  one  case  to  have  been  as  much  as  thirty- 
eight  ounces,  and  of  a  size  in  proportion.  Its  substance  is 
generally  softened,  sometimes  diffluent  It  is  usually  seen  at  its 
largest  size  when  death  occurs  during  the  final  paroxysm  ;  bat 
death  occurs  during  convalescence,  the  spleen  is  of  a  normal  si 
Occasionally  pale,  red,  fibrinous  infarctions  are  found  in  it 
substance  and  near  its  surface.  They  are  easily  broken  down, 
have  a  fine  granular  fracture,  and  are  considerably  firmer  tfcftfi 
the  surrounding  tissue,  from  which  they  are  separated  by  a 
tinct  line  of  demarcation.  As  a  rule,  there  is  but  little  congestion 
of  the  lungs,  the  weights  of  which  contrast  singularly  with  th« 
weights  of  organs  in  subjects  dead  of  typhus  fl 
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The  blood  in  a  few  cases  has  been  found  fluid  throughout  the 
body  after  death;  but  generally,  when  drawn  from  the  body 
during  the  febrile  paroxysm,  it  is  buffed;  and  decolorized  coagula 
are  found  in  the  heart  and  large  vessels  after  death  more 
frequently  than  in  cases  of  typhus.  In  several  cases  urea  has 
been  detected  in  the  blood  in  considerable  quantity.  The  pro- 
portion of  white  corpuscles  is  increased — a  fact  of  interest  in 
connection  with  enlargement  of  the  spleen,  and  the  state  of 
anaemia  so  commonly  observed  (Cormack,  Allen  Thomson, 
Murchison).  The  liver  is  generally  large,  and  the  gall-bladder 
filled  with  dark  thick  bile. 

Sequela  of  Relapsing  Fever. — One  of  the  most  common  results  is 
the  occurrence  of  excessive  pains  in  the  limbs,  more  especially 
expressed  about  the  knee  and  ankle  joints;  and  even  the  long 
bones  appear  to  be  the  seat  of  these  pains  in  some  cases. 
Combined  with  those  local  pains,  the  joints  may  swell;  and  the 
kidneys  are  in  danger  of  being  implicated.  In  some  respects, 
therefore,  the  dangers  are  similar  to  those  which  attend  scar- 
latina. The  lymphatic  glands  are  also  liable  to  swell,  and  so 
is  the  parotid  gland.  Anasarca  and  furunculi  may  likewise 
supervene. 

The  most  important  of  all  the  sequelae,  however,  is  a  remark- 
able affection  of  the  eyes — a  form  of  ophthalmitis — which  Dr. 
Mackenzie  first  described  under  the  name  of  "post-febrile  ophthal- 
mitis." It  may  occur  during  the  course  of  the  fever,  but  more 
often  during  convalescence,  and  even  some  months  after  con- 
valescence has  been  established.  It  was  very  common  in  Glasgow 
after  the  epidemic  of  1843;  and  assumed  two  different  forms, 
namely, — (1.)  An  active  inflammation  of  the  shell  of  the  eyeball 
and  of  the  iris;  (2.)  An  amaurotic  state  due  to  congestion  of  the 
choroid  and  the  retina  (Dr.  Andrew  Anderson). 

These  two  forms  of  disease,  Dr.  Anderson  observes,  may  be 
associated  with  two  characteristics  of  the  fever  itself — namely, 
"the  tendencies  to  visceral  congestions,  and  to  rheumatic-like 
pains;"  while  the  constitutional  character  of  the  ophthalmia  is 
in  many  cases  proved  by  the  unhealthy  aspect  of  the  blood,  which 
flows  dark,  in  some  cases  almost  tarry,  from  the  vein.  Bleeding 
is  found  to  be  the  most  effectual — the  only  effectual — mode  of 
cutting  short  this  dangerous  ophthalmia;  and  a  very  small  loss  of 
blood  is  found  to  be  sufficient.     This  is  especially  noticeable, 
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because,  during  convalescence,  tonics  and  quinine  are  most  likely 
to  be  thought  of. 

Treatment— All  physicians  agree  that  in  the  primary  attack 
little  medicine  is  required  after  opening  the  bowels  by  castor 
oil;  or  by  five  grains  of  the  compound  colocynth  mass;  or  by 
two  grains  of  blue-pill,  and  three  grains  of  extract  vf  hyoaqyamM 
given  ai  night,  and  followed*  in  the  moroing  by  two  drachms 
of  the  sulphate  of  magnesia  in  compound  infusion  of  roses 
(Mtjrchison),  The  symptoms  are  not  readily  under  the  control 
of  remedies;  the  vomiting  is  often  especially  persistent  Fwt 
grains  of  calomel,  with  one  grain  of  opium,  has  been  found  BUM 
efficient  in  subduing  the  severity  of  this  symptom  than  counter- 
irritation  or  effervescing  draughts.  The  violence  of  the  head;: 
in  well-fed,  or  otherwise  healthy  patients,  is  best  subdued  by 
leeches  or  cupping;  and  in  the  poor,  weakly,  and  ill -fed,  by 
blisters  to  the  nape  of  the  neck,  or  by  dry  cupping  there.  Till 
the  crisis  comes,  the  symptoms  may  be  mitigated,  but  not 
altogether  relieved,  and  cases  of  ordinary  severity  are  better  left 
to  nature >  without  interference  on  the  part  of  the  physician. 
Active  purging  is  to  be  avoided ;  and  the  action  of  the  kidneys  i» 
to  be  kept  up  by  the  frequent  use  of  small  doses  of  nitre  (Ross. 
HtorDUSOH,  Cqbmack,  Wardell,  Murchison).  "By  keeping 
up  the  action  of  the  kidneys  from  the  first,'*  Dr.  Murchison  jn 
entertains  the  hope  that  we  may  "prevent  the  occurrence 
unemic  intoxication,  which  is  one  of  the  main  causes  of  d< 
IB  uncomplicated  cases;'  He  recommends  the  administration  of 
the  nitre  as  follows ; — 


From  one  to  two  drachma  of  nitre  are  to  he  diaaolred  in  two  piute  of 
barley  water,  acidulated  with  a  drachm  of  dilate  .nitric  acid,  and 
sweetened  with  a  little  syrup.  This  quantity  is  to  be  need  up  during 
the  twenty- four  hours,  Acetate  of  potash  and  nitric  ether  nrny  be  mtd 
fur  the  same  purpose;  but  the  nitre  has  the  additional  advantage  of 
keeping  open  the  bowels. 

The  surface  of  the  body  should  be  frequently  sponged  over 
with  cold  or  tepid  water;  stimulants  are  not  usually  necessary, 
but  they  may  be  required  in  the  stage  of  languor  or  exhaustion 
ensuing  on  the  crisis;  or  in  cases  where  great  debility  3 
ceded  the  attack.  If  any  aniemia  exists,  or  if  an  anaemic  murmur 
be  detected,  stimulants  must  be  given  early.     When  jauu 
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appears,  Dr.  Murchison  recommends  that  nitro-hydrochloric  acid 
should  be  given  in  combination  with  nitre,  as  in  the  following 
formula: — 

Twenty  minims  of  hydrochloric  acid,  with  ten  minims  of  nitric  acid, 
every  three  hours,  each  dose  diluted  with  the  drink  of  nitre  and  barley- 
water  already  prescribed. 

Contamination  of  the  blood  with  urinary  products  is  the  great 
danger  in  cases  of  relapsing  fever;  and  therefore,  in  all  cases  of 
relapsing  fever,  particular  attention  must  be  paid  to  the  state  of 
the  urine,  especially  towards  the  period  of  the  first  crisis.  When 
the  daily  amount  is  much  reduced,  or  if  entire  suppression  should 
ensue,  and  particularly  if  stupor,  confusion  of  thought,  or  drowsi- 
ness should  supervene,  the  bowels  are  to  be  freely  moved  by 
compound  jalap  powder,  or  by  a  turpentine  enema.  Determina- 
tion to  the  skin  should  be  promoted  by  the  hot  air  bath;  and 
saline  diuretics  may  be  given  every  two  or  three  hours  (Murchi- 
son). No  means  hitherto  discovered  will  prevent  the  occurrence 
of  the  relapse. 

SIMPLE  CONTINUED  FEVER,  or  FEBRICULA— Febris  Coniinua, 

Definition. — A  fever  in  which  the  expression  of  the  febrile  pheno- 
mena is  of  very  short  duration,  lasting,  as  a  rule,  for  twenty-four, 
thirty-six,  forty-eight,  or  seventy-two  hours  or  more,  attended  with 
a  frequent,  full,  and  often  firm  pulse,  white  and  coated  tongue, 
pains  in  the  loins  and  limbs,  thirst,  constipation,  a  scanty  dis- 
charge of  high-coloured  urine,  hot  and  dry  skin,  sometimes  an 
eruption  of  roseola  or  erythema  about  the  loins  or  thighs,  coming 
and  disappearing  with  the  fever  (Morehead)  ;  severe  headache, 
sometimes  acute  delirium,  and  flushed  face.  The  subsidence  of 
the  fever  is  generally  associated  with  copious  perspirations,  or 
herpetic  eruptions. 

Pathology. — We  do  not  know  of  any  specific  poison  as  the  cause 
of  such  phenomena  as  those  detailed  in  the  definition;  neither 
have  we  any  evidence  that  simple  continued  fever  is  a  contagious 
or  miasmatic  disease.  There  are  many  different  causes  which  are 
known  to  be  capable  of  exciting  expressions  of  febrile  phenomena 
similar  to  those  mentioned  in  the  definition, — such  as  exposure  to 
great  heat  or  cold,  surfeit,  inebriety,  mental  or  bodily  fatigue  or 
excitement;  and  specific  poisons,  in  uncertain  or  otherwise  mild 
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doses,  such  as  the*  typhus  or   enteric  fever  poisons*     It  is  also 

associated  with  local  and  functional  disturbances— e.  g,t  catarrhs 
(bronchial,  gastric,  intestinal,  urethral),  milk  fever,  U  r  of 

; i J<"m holism.  Such  casts  are  especially  characterized  by  the  appa- 
rent severity  of  the  febrile  state,  the  shortness  of  its  course,  and 
the  absence  of  any  local  complication  or  specific  eruption- 

TYPICAL    RANGE    OF    TEMPERATURE    IN    A    CASE    OF    SIMPLE    COX- 
TIN  UED  KEVEH  OR  EPHEMERA.       THE   RECORDS   INDICATE   MORK- 

\sg  (sl)  and  evening  (e.)  observations  (Wunderiich), 
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The   pathology   of  such   apparently   simple   continued   feve 
demands   extensive   investigation,  and   especially  in  the  tropics, 
where  it  is  a  very  common  disease.     The  m  the  sun 

r,  the  common  coutt  v§r  of  Burmah  and  India  gener- 

ally, are  all  names  which  indicate  severe  or  protracted  cases  of 
febrieala — cases  of  fever  which  u  differ  in  degree  rather  than  b) 
character"  (Morehead),  They  are  common  in  those  parts  of 
India  which  do  not  experience  much  of  the  influence  of  the 
monsoon  rains.  Cases  of  true  febricula  commence  with  chills, 
followed  by  re-action,  and  this  by  perspiration.  They  are  d 
aeterteed  by  a  quick  and  comparatively  sudden  rise  of  tempera- 
ture, as  indicated  by  the  preceding  diagram — a  rise  of  tempera- 
ture in  a  few  hours  to  4°,  or  5",  or  V  above  the  normal 
temperature  of  98°  Fahz  They  have  thus  a  sudden  beginning 
and  a  rapid  arrival  at  a  maximum — phenomena  which  are  only 
shared  in    by    some  forms  of  as  fever  (intermittent), 
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variola,  measles,  and  pneumonia.  The  defervescence  also  is 
characteristic.  In  febricula  the  maximum  of  temperature  may 
only  last  for  a  few  hours,  or  a  single  day,  when  the  defervescence 
sets  in  rapidly;  so  that  in  twenty-four  or  thirty-six  hours  the 
body  will  have  returned  to  its  normal  heat — an  example  of  pure 
crisis.  No  other  febrile  disease  gives  expression  to  similar 
phenomena ;  and  the  co-relation  of  temperature  to  the  other 
phenomena,  especially  to  the  excretion  of  urine,  is  also  peculiar. 
The  urine  presents,  during  this  disease,  the  very  type  of  febrile 
urine.  On  the  second  or  third  day,  according  to  Dr.  Parkes's 
own  observations,  the  amount  of  urine  is  extremely  small  (twelve 
to  twenty  ounces),  of  very  high  specific  gravity  (1035-1037),  with 
the  solids  and  sulphuric  acid  very  much  over  the  average,  and 
the  amount  of  urea  large.  When  the  temperature  falls,  the  quan- 
tity of  urine  rapidly  augments.  The  increase  of  urea  and  of  the 
solids  is  not  so  much,  however,  as  in  the  height  of  the  more 
severe  and  prolonged  fevers  (Parkes  On  the  Urine,  p.  243). 


TYPICAL    RANGE    OF    TEMPERATURE    IN    A    CASE    OF    PROTRACTED 

but  simple  continued  fever   (ephemera  protracta).      the 

RECORDS  INDICATE   MORNING   (M.)  AND  EVENING    (E.)    OBSERVA- 
TIONS (Wunderlich). 
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In  cases  of  more  protracted,  but  still  simple  continued  fever, 
the  early  phenomena  are  similar  to  the  shorter  cases,  and  the 
protraction  is  mainly  due  to  the  slowness  of  the  defervescence — 
an  example  of  lysis.    The  phenomena  of  such  defervescence,  as 


*7*  *ttcijki.tATW<>u>m—A3<mALoxjs  wqvmbo*  cammxMD 
»ftd*at*rl  hy  th*  range  of  temperature,  are  down  in  the  fhrrgrring; 

diagram. 

An  *  ml*,  thene  fev*m  are  not  serious ;  but  the  degree  of  re- 
action ha*  alway*  a  relation  to  the  state  of  the  constitution, 
what.)**  *th*nie  #*  not  (MowtHEAD). 

TrMtHMnt  if  Mrldk- Such  mean*  as  emetics,  purgatives* 
t*f*id  ft|>ongir>g,  diaphoretics,  and  antiphlogistic  regimen  are  to  he 
uttiployod  Iri  plethoric  individuals,  where  there  is  muck  head- 
a<4»*  ami  Hunhlfig  of  the  (Wee,  a  moderate  general  bloodletting,  or 
fowli**  to  it*  temple*,  may  be  expedient,  bat  such  remedies  an 
not  otU>t%  ixx#mmry  (Momchkad). 

ANOMAUX'M  FORMA  OP  CONTINUED  FEVER. 

't'tiaio  au>  not  a  few  physicians  who  donbt  the  occurrence  of 
**mi»U  mnUifrtml  ftvtt  an  distinct  from  the  •  continued  fevoa 
*lfti*dy  ifoMiritiwl.  On  the  other  hand,  there  can  be  no  donbt 
that  (<*h»i  of  an  anomalous  or  mixed  nature  do  sometimes  occur, 
(Huumiiilitji  wtiJoha  decided  diagnosis  cannot  be  given  from  the 
yv»»i*l  «,yiM|»tojiftM  meroly;  and  the  term  continued  fever  "has 
Inxmiuo  *  ii>higu  for  many  case*  of  an  uncertain  character." 

Ihit  whilu  ttipM^  four  distinct  forms  of  continued  fever  are 
mtfHi'lu  v4'  taiujf  recognised,  there  can  be  no  doubt  that  cases  of 
Uk\ivi  itu  *omvUuu*  occur  iu  this  country  which  run  a  continuous 
i4>ui^  *u<t  which,  in  many  respects,  do  not  seem  quite  the  same 
•ti  lhi«4>  with  which  we  are  uow  familiar,  and  which  cannot  at 
uuHi  ho  v.liuuWly  lecoguiaed  Kor  instance,  in  the  very  interest- 
ing iu*^UM**tu»4*  into  the  uature  of  "typAnsand  typhoid  fever" 
tiy  I1*-  Muichi*»n,  recorded  iu  the  forty-first  volume  of  the 
Ifattu'  (%i.>* tywul  hwumwliw**  it  is  related  that  about  200 
»*si*  4u>  lull  uut  mI  vousidemtion  altogether,  because  they  were 
tUtuUhil  uwcs,"  aud  could  uot  be  classed  as  either  typhus  or 

\  siiuiilm  iJiM  ot  doubttld  cases"  are  seen  to  occur  in  places 
vvlvu.  yn/W  ><**  and  MHittent  fevers  occur,  and  which  cannot 
U, « iiWii(t  *v*  cithc*  the  cue  or  the  other  form  of  fever. 

<WUu.  tu  the  ftleUiCetmueau  latitudes,  there  is  a  "gastric 
itittiillMiC"  tovu*  desdiUnt  which  teems  to  have  many  char- 
tImm  Ui  wumuuu  with  auuw  of  the  forms   of  continued  fever 
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Wimderlich  and  Murchison  both  describe  febrile  phenomena 
which  are  of  so  anomalous  a  kind  that  they  refer  them  to  a  com- 
bination of  the  poisons  of  typhus  and  typhoid  fevers,  so  that  the 
characters  of  each  do  not  remain  distinctive.  So  likewise  Dr.  W. 
T.  Gairdner,  in  stating  that  of  late  (from  1853  till  1862)  the  cases 
of  fever  in  the  Edinburgh  Royal  Infirmary  have  not  been  more 
than  seven  or  eight  cases  a  month  under  his  notice — including 
numerous  anomalous  fevers  which  have  prevailed,  and  which 
have  sometimes  quite  overborne  the  numbers  of  genuine  typhus 
and  of  enteric  fever  together  (Clinical  Medicine,  p.  154).  A  fever 
termed  "gastric"  is  distinctly  described  by  Dr.  Andrew  Anderson, 
of  Glasgow,  which  would  also  come  under  this  head.  The 
"bilious  remittent"  or  "bilious  typhoid"  of  Greisinger,  of 
Tubingen,  is  another  form  of  continued  fever  which  requires 
investigation.  He  observed  it  at  Damietta  in  Egypt  It  is 
probably  a  malarious  fever  of  a  remittent  type,  or  some  form  of 
yellow  fever.  The  sudden  fell  of  the  pulse  from  120  to  75  was 
not  attended  by  corresponding  improvement  of  the  patient,  but 
was  the  forerunner  of  severe  typhoid  symptoms  and  jaundice. 
The  mortality  was  equal  to  19  per  cent ;  and  quinine  was  found 
to  be  of  signal  service  (Murchison). 

The  works  of  Morehead  and  Sir  Ranald  Martin  may  also  be 
referred  to  for  various  anomalous  forms  of  continued  fever;  and 
in  which  the  "ardent  continued  fever"  of  India  may  be  quoted 
as  an  example  of  a  very  serious  disease.  For  an  account  of  this 
fever  the  reader  is  referred  to  page  164  of  Dr.  Morehead's  work 
and  page  204  of  Sir  Ranald  Martin's. 

It  is  these  "doubtful  or  anomalous"  cases  especially  which 
require  careful  and  special  methods  of  investigation.  They  are  of 
the  utmost  importance  to  science,  for  more  extended  information 
regarding  them  will  either  connect  them  with  forms  of  fever 
between  which  they  seem  to  stand;  or  these  "doubtful  cases"  will 
eventually  separate  themselves  into  distinct  forms,  whose  history 
is  still  unknown.  In  such  doubtful  cases  observations  regarding 
the  co-relation  of  temperature,  the  excretions,  the  succession  of 
phenomena,  and  general  course  of  the  disease,  are  imperatively 
demanded. 

The  poisons  of  tropical  fevers  especially  require  to  be  carefully 
studied,  and  the  phenomena  of  the  febrile  state  which  accom- 
panies them  embrace  some  medical  problems  of  the  most  abstruse 
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nature.  Physiological  data  of  an  exact  kind  are  now  beginning 
to  rise  around  us,  which  will  give  a  standpoint  for  comparison  in 
the  study  of  the  phenomena  of  fever  in  the  tropics.  Extremely 
important  observations  are  being  worked  out  by  Dr.  Emile 
Beeher,  of  the  Army  Medical  Department,  regarding  the  influence 
of  tropical  climate  on  the  excretions  of  the  urine  in  relation  to 
the  body  weight  At  great  personal  sacrifice  and  denial  of  sel£ 
he  has  twice  undertaken  such  investigations  on  his  own  person 
in  voyages  to  India,  'round  the  Cape  of  Good  Hope.  With  all 
such  exact  information,  and  the  improved  physical  aids  to  inves- 
tigation, it  behoves  the  physician  and  pathologist  to  investigate 
medical  problems  with  the  same  logical  rigour  and  severity  as  a 
chemical  or  an  astronomical  theorem  demands.  On  this  important 
point  the  opinion  of  one  may  be  especially  quoted,  whose  experi- 
ence as  a  teacher  of  clinical  medicine  has  been  great,  and  wl 
philosophical  investigations  into  the  nature  of  fever,  in  particular, 
command  the  respect  of  alL  On  this  point  Dr.  Parkes  thus 
writes, — H  The  power  of  observation  in  medicine  is  a  kind  of  tact 
which  ought  to  be  cultivated  with  the  same  assiduity  as  the 

i  list  practises  when  he  learns  how  to  manage  his  delicate  mani- 
1  motions,  or  the  astronomer  when  he  wields  his  wondrous  tube. 
In  medicine  the  observation  and  recording  of  phenomena  has  1 
held  to  be  an  easy  and  trilling  task,  which  any  tyro  was  com- 
petent to  do.  Hence  half  the  error  and  uncertainty  of  medicine. 
Inaccurate,  that  U.  ^vroneous  and  incomplete  observation,  has 
been  the  cause  that,  till  within  thase  few  years,  the  fevers  of  OoM 
countries  have  been  so  absolutely  un comprehended,  and  that  the 
fevers  of  hot  countries  are  still  shrouded  in  obscurity.  The  most 
valuable  addition  any  one  could  at  present  make  to  our  know- 
ledge of  tropical  fevers  would  be  a  simple  record  of  all  the  cases 
in  an  epidemic.  These  cases  should  be  observed  with  the  keen 
tact  of  a  Chorael,  and  recorded  with  the  fidelity  of  a  Louts.  We 
want  no  explanation  or  word  of  comment  added  to  them ;  we  want 
merely  the  cases.  Then,  when  the  numbers  are  sufficient,  we 
should  certainly  begin  to  put  order  into  this  chaos.  And  let  not 
any  on©  who  may  have  the  opportunities  be  deterred  from  the 
task  by  that  fallacious  and,  wo  beg  to  say.  most  repreheuaiMc 
argument,  with  which  some  people  iu:\y  bvogr  him, — viz.,  that  his 

g    will    be   *  tedious/   'heavy/   and    'unread.'       Unread    they 
will  be,  certainly,  by  some  of  the  profesaion  who  consider  their 
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routine  practice  as  great  an  effort  as  their  intellect  will  bear;  but 
read  and  analyzed,  we  will  venture  to  say,  they  will  be  by  those 
who  think  no  labour  too  great  if  they  can  fix  safely  the  founda- 
tions of  medicine,  and  for  whom,  if  accurately  reported,  no  cases 
can  be  too  long,  no  observations  too  minute.  Only,  before  the 
task  is  commenced,  let  the  observer  feel  that  his  powers  are  equal 
to  it;  and  let  him  bear  in  mind  the  example  of  Louis,  who 
recorded  most  carefully  for  a  long  time,  that  he  might  train 
himself  to  this  duty,  and  then,  throwing  his  probationary  cases 
aside,  as  too  uncertain  for  use,  began  to  make  those  remarkable 
series  of  observations  which  have  linked  his  name  for  ever  with 
the  greatest  improvements  in  modern  medicine — the  employment 
of  a  correct  method  of  studying  his  science"  (Brit  and  For.  Med.- 
Ghir.  Review,  Oct.,  1850,  p.  435). 

SPECIFIC  YELLOW  FEVEBr-Febris  Icterodes. 

Definition. — A  specific  fever  of  a  continuous  type,  occurring,  as 
a  rule,  only  once  during  life,  and  propagated  by  contagion.  It 
is  attended  by  yellowness  of  the  conjunctives  and  skin,  delirium, 
suppression  of  urine,  interstitial  heemorrliages,  black  'vomit, 
black  stools,  a  slow  and,  at  times,  an  intermittent  pulse.  It  is 
limited  to  very  definite  geographical  limits,  never  having  been 
knoum  to  propagate  beyond  48°  north  latitude,  nor  without  a  tem- 
perature of  72°  Fahr.  at  least  It  has  been  imported  into  Lisbon, 
into  St.  Nazaire,  in  die  department  of  the  Lower  Loire,  into  Ply- 
mouth and  Southampton,  where  cases  have  run  their  course  and 
proved  fatal.  It  lias  been  imported  and  become  epidemic  as  far 
south  as  Monte  Video.  It  has  occurred  as  high  as  4,000  feet  above 
the  sea-level  (Newcastle,  in  Jamaica).  But,  as  a  rule,  it  is  endemic 
in  low  districts  on  tlve  sea-coast,  and  rarely  occurs  above  an 
elevation  of  2,500  feet  above  the  level  of  the  sea. 

Pathology  and  Symptoms. — Yellow  fever  must  now  be  regarded 
from  an  enlightened  consideration  of  its  history,  as  one  sui 
generis,  and  specifically  different  from  remittent  and  intermit- 
tent fevers,  or  any  other  form  of  malarious  fever  (Cullen, 
Chisholm,  Blane,  Wood).  There  are  those  who  believe  that 
these  fevers  are  the  same  in  kind,  but  various  in  degree ;  that 
certain  atmospheric  conditions,  such  as  great  heat  or  humidity, 
acting  on  a  predisposed  frame,  will  produce  all  the  symptoms 
of  the  most  malignant  fever;  that  the  intensest  form  of  yel- 
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low  fever  is  but  the  developed  degree  of  the  common  bilious 
derangements  peculiar  to  hot  and  rainy  seasons  (Tomma^ 
<  'leuhorn,  Lhtd,  Hunter,  Allson,  Craigie,  Martin).  It  has 
been  held  also  that  a  specific  non-contagious  agent  produces  a 
fever  which  has  been  called  "yellow,"  but  which  is  totally 
different  from  the  real  yellow  fever  (RoCHOUX),  On  looking 
carefully  into  the  history  of  yellow  fever,  on  which  volumes  have 
been  written,  the  conclusion  arrived  at  seems  to  be, — (1.)  That 
there  is  &  specific  yellow  fever,  propagated  by  &  contagious  \ 
or  poison  which  multiplies  itself  by  its  passage  through  the 
human  system,  and  which  reproduces  the  same  specific  true 
yellow  fever.  The  type  of  this  fever  is  continuous.  Pyrexia, 
delirium,  suppression  d  urine,  black  vomit,  are  the  leading  symp- 
toms of  this  fever — the  hammgastric  pestilence^  as  it  has  been  also 
called*  (2.)  That  there  are  other  fevers,  and  especially  sev 
marsh  fevers,  in  certain  geographical  limits,  which  have  &cl 

■m bianco  in  symptoms  to  the  contagious  and  specific  yellow 
fever.  So  also,  it  is  said,  have  fevers  arising  simply  from  a  high 
temperature  acting  on  an  unseasoned  subject.  On  this  point  my 
friend  and  colleague,  Dr,  Maclean,  Professor  of  Military  ICedic 
who  has  had  twenty-two  years'  experience  of  East  Indian  fevers, 
writes  mo  as  follows : — 


11  I  am  dow  myself  a  firm  convert  to  the  doctrine  that  yellow  fever 
is  specifically  distinct  from  remittent  To  this  opinion  I  huve  - 
with  a  full  knowledge  of  the  fact  that  some  cases  of  remittent  fever  in 
India  closely  resemble  some  of  the  forms  of  yellow  fever.  But  of  this  I 
am  Dow  certain,  that  the  yellow  fever  of  the  true  yellow  fever  zone  is 
unknown  in  India  where  true  malarial  fevers  abound.  There  is  in 
yellow  fever,  for  the  most  part,  an  absence  of  that  periodicity  which  b 
an  unfailing  characteristic  of  true  malarial  fevers.  Then  there  is  the 
difference  so  well  insisted  upon  by  Blair  in  true  malarial  fevers.  Me: 
not  pass  from  recovery  to  health,  as  is  the  case  in  auch  a  marked  degree 
in  yellow  fever,  after  which  there  is  Do,  or  very  little,  evidence  of  the 
I  enee  of  any  cachexy.  Malarial  fevers  exist  and  are  destructive  at  a 
temperature  at  which  yellow  fever  is  at  once  destroyed,  Albuminoid  urine 
is  almost  invariable  in  yellow  fever — only  occasional  in  remittent  There 
is  in  yellow  fever  an  unexampled  range  of  haemorrhages;  in  remittent 
t  these  hemorrhages  are  often,  indeed  generally,  absent  Quinine 
baa  a  power  over  malarial  fevers  that  is  beyond  the  reach  of  doubt  or 
cavil;  the  same  ia  not  true  of  yellow  fever     Men  suffer  from  malarial 
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fevers  again  and  again ;  second  attacks  of  yellow  fever  are,  to  say  the 
least,  rare." 

The  correctness  of  the  above  view  of  this  important  question 
has  just  received  a  remarkable  illustration  in  some  observations 
made  in  Mexico  by  the  Medical  Staff  of  the  French  Army  serving 
there. 

Yellow  fever  had  disappeared  from  Vera  Cruz.  In  the  month 
of  October,  in  the  middle  of  a  sudden  augmentation  of  sickness, 
several  severe  cases  of  a  disease  like  vomiio  appeared.  The 
physicians  dreaded  a  return  of  yellow  fever  in  its  epidemic  form, 
in  spite  of  the  relative  abatement  of  temperature  and  the  almost 
constant  prevalence  of  a  north-east  wind.  These  fears  were  aug- 
mented by  the  disembarkation  at  this  time  of  a  great  many  fresh 
troops;  also  by  the  suddenness  of  the  invasion  of  the  disease, 
showing  itself  in  a  great  many  cases  by  hepatic  symptoms,  bilious 
vomiting,  fever,  prostration,  articular  pains;  the  fever  being 
continuous,  or  at  least  without  sensible  remissions,  in  many  cases. 
But  soon  many  circumstances  demonstrated  the  groundlessness 
of  the  fear,  and  showed  that  the  disease  was  malarious.  These 
were, — (1.)  The  quickly  recognized  efficacy  of  quinine,  which 
in  the  month  of  May,  when  true  yellow  fever  raged,  gave 
only  negative  results  at  the  best;  (2.)  The  rapid  supervention  of 
splenic  enlargement,  often  attended  with  pains;  (3.)  The  small 
relative  mortality;  (4.)  The  absence  of  haemorrhages,  other  than 
occasional  epistaxis;  (5.)  The  constant  absence  of  albumen  in  the 
urine;  (6.)  The  difference  in  the  anatomical  lesions,  and  chiefly  in 
the  presence  of  enormously  enlarged  and  softened  spleens;  (7.) 
The  absence  of  all  the  lesions  characteristic  of  vomito,  such  as  the 
yellow  colour  of  the  body,  with  marbled  marks,  black  matters  in 
the  intestines,  discolouring  of  the  liver  approaching  to  yellow- 
ness; (8.)  Finally,  the  non-immunity  of  soldiers  of  the  garrison 
who  had  already  suffered  from  yellow  fever  (Recueil  de  Memoires 
de  Medecine,  de  Chirurgie,  et  de  Pharmacie  Militaires,  No.  37, 
Janvier,  1863). 

Considering  true  yellow  fever,  therefore,  as  one  of  the  specific 
continued  fevers,  having  a  certain  limited  geographical  range,  it 
is  necessary  at  the  outset  to  define  what  is  meant  by  true  or 
pestilential  yellow  fever,  and  what  are  the  diagnostic  symptoms 
which  distinguish  it  from  the  diseases  which  resemble  it,  but 
which  are  really  dissimilar. 
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It  may  be  asserted  unconditionally  at  the  outset,  that  the  signi- 
ficance of  the  symptoms  of  yellowness  of  the  skin  and  Mack  vomit 
is  very  small  indeed  as  diagnostic  marks.  Different  shadea  of 
yellowness  of  the  skin  have  been  described  as  forming  a  pro- 
minent symptom,  not  only  in  epidemics  of  yellow  fever,  bat  by 
all  writers  on  the  fevers  generally  of  hot  countries.  Yellow r 
of  the  skin  in  remittent  fevers  arising  from  malaria  has  been 
noticed  in  all  climates,  although  it  is  certainly  moat  i  in 

those  of   the   Western    hemisphere.      < leghorn    observed    it 
Minorca;  Irvine  in  Sicily,  in  the  autumnal  fevers;  Burnett  in 
iiterranean  fevers,  of  all  depths  of  colours.     In  the  fatal  fi 
of  the  Mysore  country,  yellowness  during  some  years  ha 
almost  universal;  so  also  in  Batavia,  and  in  the  fevers  of  Rangoon 
in  1H24-:M     A  fever  attended  with  yellowness  of  the  skin  rag 
like  a  pestilence  in  Rohilcand  from  1836  till  1840,  at  the  sai 
time  that  a  fever  with  symptoms  of  plague  was   prevalent 
Marwar  and  Meywar,  and  common  remittents  and  intermittents 
prevailed  between  these  districts,     A  fatal  remittent  fever  at- 
tacked Her  Majesty's  29th  Regiment  in  1844  at  Ghazepora     In 
many  cases  there  was  "deep  jaundice;"  and  in  one  case  a  symp- 
tom occurred  which  has  been  often  witnessed  in  the  West  Indies 
— namely,  slouching  of  the  penis  and  scrotum  (Parkes  "On  the 
Contagion  of  Yellow  Fever,"  in  Brit  and  For.  Med.-CI 
Jan.,  1848).     So  also  in  some  forma  of  specific  yellow  fever,  n 
the  algid  form,  so  well  described  by  Dr.  Lyons,  in  the  Lisbon 
epidemic  of  1S57,  yellowness  was  very  often  wanting, 
cases  dying  without  having  ever  exhibit  of  yell 

on  any  part  of  tbe  cutaneous  surface,  or  even  the  conjunct! 
during  life"  (Lyons  On  Frvtyr,  p,  338). 

Black  vomit  is  an  event  which  occurs  in  fevers  of  marshy 
origin,  and  in  the  so-called  ''seasoning  fevers,"  as  well  as  in 
gastric  affections  of  a  purely  tropical  nature,  in  coop  tf<  and 

in  some  injuries  of  the  brain.     In  the  remittent  fevers  of  the 
African  stations,  black  vomit  is  not  an  unusual  occurrence.     So 
also  in  some  of  the  yellow  fevers  of  America,  which  are  of  marshy 
in,  black  vomit  is  a  usual  symptom  (Boon). 

These  two  events — namely,  yellowness  of  the  skin  tck 

vomit — Wing  of  themselves  insufficient  as  diagnostic  mark 
true  or  specific  yellow  fever,  additional  grounds  of  differ. 
found, — (L)  In  the  type  of  the  fever,  which  is  euntinuous  and 
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remittent;  (2.)  In  the  fact  that  it  occurs,  as  a  rule,  only  once 
during  life ;  (3.)  In  the  fact  that  it  is  propagated  by  specific  media 
from  infected  persons  or  places  to  others.  But  although  in  no 
one  of  those  phenomena,  taken  singly,  except  in  that  of  its 
communicability  from  person  to  person,  do  we  find  any  definite 
characters  to  rely  upon  to  prove  the  existence  of  a  formal  and 
specific  yellow  fever,  yet,  in  the  general  assemblage  and 
collocation  of  syhiptoms,  peculiarities  do  present  themselves 
which  are  easily  discernible  by  an  experienced  eye. 

Though  the  subject  of  tropical  fevers  is  too  little  known  to 
warraut  decided  opinions  on  many  points,  yet  the  true  yellow 
fever,  or  hsemagastric  pestilence,  is  now  so  clearly  stamped  with 
characters  so  peculiarly  its  own,  that  it  takes  its  place  as  a 
specific  fever  of  a  continuous  and  generally  rapidly  fatal  type. 
Its  pathology  is  best  exemplified  in  the  history  of  such  isolated 
outbreaks  of  it  as  are  to  be  found  in  the  cases  of  the  "  Hussar," 
(Blane),  the  "  Bann,"  the  "  Kent,"  the  "  Scout,"  the  "  Eclair," 
the  "  Hankey,"  the  "  Icarus,"  the  Lisbon  epidemic  of  1857,  and 
the  importation  of  the  disease  from  Havanna  into  the  port  of 
St  Nazaire  by  the  "  Anne  Marie  "  in  1861 ;  and  no  description  of 
yellow  fever  can  be  complete  which  does  not  give  an  account  of 
some  of  these  remarkable  instances  of  this  disease. 

An  analysis  of  all  the  circumstances  connected  with  the  "Eclair" 
shows  (1.)  That  the  immediate  consequences  of  landing  the  crew 
at  Bok  Vista  were  a  thorough  intercourse  with  the  inhabitants, 
and  the  communication  to  them  of  the  same  fever  with  which  the 
"Eclair"  was  infested.  For  some  time  before  the  arrival  of  the 
"  Eclair "  it  is  certain  that  the  island  of  Bok  Vista  was  perfectly 
healthy ;  and  this  was  true  also  of  all  the  other  islands  of  the 
group  (Almeida,  Macwilliam).  So  great,  also,  was  the  dread 
of  the  disease  among  the  inhabitants  that  the  consul  had  great 
difficulty  in  procuring  labourers;  nevertheless,  the  crew  managed 
to  smuggle  vast  quantities  of  spirits,  and,  of  course,  it  is  possible 
that  more  secret  intercourse  went  on  than  can  be  gathered  from 
any  official  reports.  Certain  of  the  inhabitants  were  also  brought 
more  or  less  in  contact  with  the  crew  of  the  "  Eclair."  There 
were — 1st  The  military  guard  at  the  fort;  2d.  The  labourers 
employed  on  board  the  "  Eclair  " — forty-one  in  number;  3d.  The 
labourers  employed  in  the  launches,  or  at  a  coal-heap  on  a  small 
island — forty-six  in  number;  4th.  Washerwomen  who  washed  the 
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offieonf  clothes — seventeen  in    number.     In  addition  to   these, 
G&ptAUl    Esteourt,  the  commander  of  the  steamer,  lived  at  the 
ruusuTs  house;  the  gun-room  and  ward-room  officers  and  mid- 
shipmen occupied  a  house  in  Porto  Sal  Roy ;  and  leave  was  given 
to  the  warrant  officers  and  a  few  of  the  men,  one  of  whom  stopped 
in  the  town  for  two  nights.     The  "  Eclair "  left  on  the  1 3th  of 
September;  on  the  14?th  or  17th  a  corporal  of  the  guard  waa 
taken  ill;  on  the  15th  or  18th,  a  private;  and  in  both  oases 
symptoms  were   fever,  wildness,  and    constant   black   vomit 
The  corporal  died  on  the  17tli  or  20th,  and  the  private  on  the 
following  day*     Others  of  the  guard  were  taken  ill,  and,  !«■ 
conveyed  into  the  town,  the  in  traduction  of  the  fever  amongst 
inhabitants  is  attributed  to  them.     It  also  appears  (2.)  That  the 
men  who  were  chiefly  in  contact  with  the  crew  and  with  the  si«*k 
men,  and  who  were  in  the  sick  men's  apartments,  suffered  minh 
more  severely  than  any  other  class;    (3.)  That  the  prop 
of  the  fever  appears  to  have  been  strictly  in  proportion  to  tin* 
amount  of  intercourse;  (4.)  That  within  a  reasonable  time  afttt 
the  departure  of  the  *' Eclair"  there  were  three  persons  ill  with 
fever  at  Boa  Vista,  and  two  already  dead — all    of  whom    had 
been  in  contact  with  the  crew  of  the  steamer. 

The  period  of  incubation  of  the  fever  at  Boa  Vista  was  found  to 
vary  from  two  to  eight  days;  and  the  facts  recorded  in  the  history 
i*f  the  spread  of  the  fever  over  the  island  show  that  certain 
persons  living  nearest  and  most  in  contact  with  the  two 
soldiers  were  first  attacked.  When  the  disease  appeared  with 
great  virulence  in  the  island  of  Grenada  in  1793,  its  spread  by 
infection  first  attracted  notice  by  the  arrival  of  the  u  Hank 
from  Bulam,  on  the  west  coast  of  Africa,  on  the  19th  Februa?yt 
1793,  some  days  before  the  fever  broke  out  on  the  island.  In 
this  vessel,  at  Bulam,  the  fever  had  prevailed  for  five  mouths 
before,  to  a  great  and  fatal  extent  (Chisholm,  Sir  Wm.  Pym\ 

A  most  interesting  and  consistent  account  of  a  yellow  fever 
outbreak  has  been  given  by  Surgeon  J*  D.  Macdonald,  Esq,,  F.R.S.. 
in  the  medical  journal  of  the  "Icarus"  (Annals  of  Military 

Mr,  Macdonald's  account  is  especially 
interesting   in  the   following    particulars; — (1.)   It  tends  to  fix 

definitely  than  has  yet  been  done  a  period  of  incubat 
(2,)   It   shows  that  in  certain  localities  specific  yellow  fever  i* 
always  in  existence*,  expressing  itself  by  sporadic  cases  every  now 
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and  then,  especially  in  the  West  India  Islands,  as  a  central  focus 
to  that  geographical  district  where  the  disease  is  endemic,  and 
where  it  has  assumed  in  some  places  an  epidemic  character.  (3.) 
It  tends  to  corroborate  the  circumstantial  evidence  already  ac- 
cumulating, that  the  disease  may  be  propagated  by  fomites, 
much  as  in  the  case  with  typhus  and  scarlet  fevers.  (4.)  As  with 
typhus  and  typhoid  fevers,  so  with  yellow  fever,  "  the  doctrine  of 
its  spontaneous  origin"  can  have  no  foundation  to  satisfy  the 
rational  mind. 

Bearing  on  the  period  of  latency,  Mr.  Macdonald  shows  that 
yellow  fever  was  rife  at  St.  Domingo  when  the  "  Icarus " 
arrived  there,  and  the  professional  zeal  of  Dr.  Maclagan, 
the  assistant  surgeon  of  that  ship,  led  him  to  visit  some  half- 
dozen  cases  on  shore  at  Port-au-Prince.  He  is  believed  to  have 
visited  these  cases  on  the  10th  of  June,  and  the  first  appearance 
of  the  symptoms  which  ended  in  his  much-lamented  death 
betrayed  themselves  on  the  24th  of  June — i.  e.,  fourteen  days 
after  having  first  visited  the  sick,  and  after  the  ship  had  been  at 
sea  four  days.  Fourteen  days  is  not  uncommon  as  the  period  of 
latency  for  the  variolous  poison.  Another  case  is  cited — that  of 
a  boy,  Lambert — which  shows  that  the  period  of  latency  could 
not  have  been  less  than  eight  days.  The  experience  of  the  Lisbon 
epidemic  marks  the  time  of  incubation  as  varying  from  two  to 
ten  days,  and  in  some  instances  extending  to  fifteen  days.  The 
importation  of  yellow  fever  by  the  ship  "Anne  Marie"  into  St. 
Nazaire — a  town  in  the  department  of  the  Lower  Loire,  about 
47'30"  north  latitude — in  the  summer  of  1861  {Ann,  d'Hygiene, 
Oct,  1863,  p.  416),  confirms  the  belief  in  a  lengthened  period  of 
incubation ;  and  from  a  careful  analysis  of  the  history  of  specific 
yellow  fever  cases,  I  think  it  will  be  found  that  the  period  of 
incubation  tends  to  lengthen  with  the  transportation  and  pro- 
pagation of  the  disease  into  latitudes  the  most  remote  from  the 
equator. 

The  history  of  the  importation  of  the  disease  into  St.  Nazaire 
is  as  follows: — About  the  13th  of  June  the  "Anne  Marie,"  a 
wooden  sailing  vessel,  laden  with  cases  of  sugar,  left  Havanna, 
having  been  there  a  month  during  the  prevalence  of  a  severe 
epidemic  of  yellow  fever.  None  of  the  sailors  suffered  so  long 
as  she  lay  at  Havanna,  except  from  a  little  depression,  loss 
of  appetite,  and  a  certain  tendency  to  vomiting.    After  leaving 
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Havauna    for    France    there     was    no    sickness    for  >teen 

s.     On  the    1st  of  July   two  sailors  were  attacked   (w 

precursory  Bymptoma)  with  violent  shivering,  pallor  of 

ftion  of  the  eyes,  congested  lips,  and  continued  delirium, 
died  in  twenty- three  hours,  the  other  in  one  hundred  and 
On  the  following  seven  days  other  persons  were  al 
making  in  all  nine  eases  out  of  a  crew  of  sixteen  persons.     Unly 
two  deaths  occurred-     The  ship  arrived  at  St,  Nazaire  on  the  2 
of  July  with  seven  men  still  nick,  but  all  of  them  conv; 
thirteen  days  having  elapsed  from  the  date  of  attack  of  the 
last  taken  ill     Therefore,  having    had   no    deaths  and  no    fresh 

a  for  ten  days,  the  "Anne  Marie7'  was  not  placed  in  qua  rani 
at  the  end  of  her  voyage  on  arrival  at  St.  Nazaire.     Near  la  , 
she  lay  in  that  port,  there  were  anchored  two  ships  of  the  imp* 
navy — namely,  lg  Le  Chastan"  and    '  Le  Cormorant/'  the  former 
touching  her.     Three  other  ships,  w  L' Orient,"  fl  Les  Dardanel 
and  "  L/Arequipa/*  were  also  near  her.     According  to  the  custom  of 
the  port,  the  sailors  of  the  u  Anne    Marie/'  being  only  engaged 
for  the  voyage,  quitted  the  vessel  on  her  arrival,  and  were  dis- 
ed  throughout  the  town*     The  commander,  who  had  been  ill, 
went  home,  the  vessel  was  left  to  the  second  in  command,  and 
places  of  the  men  were  taken  by  seventeen  fresh  nifti,  to  di 
the  cargo  of  sugar.     These  men   wTere  strong,  i  not,  and 

completed  the  discharge  of  the  ship  in  eight  days.     Of  tin 
twelve  or  thirteen  were  attacked  with  yellow  fever,  and  man 
them  died 

"  Le  Chastan  "  having  been  close  alongside  the  "Anne 
left  on  the  29th  JulyT  and    sailed    to    Indret,  on   the   Loiro,  4?+ 
kilometres  distant.     Her  crew,  five  in  number,  seemed  in  perfect 
health  when  they  arrived  at  Indret;  but  on  the  1st  of 
(i  &,  three  days   after    leaving  St.  Nazaire)  a  man  fell  hick   of 
yellow  fever ;  then  the  remaining  four  by  the  5tli 
all  ill;  and  by  the  10th  of  August  all  the  five  men,  the  crew 
11  Le  Chastan/*  were  dead.     These  men    had  ail   been  on  board 
the  "Anne  Marie"  for  about  a  quarter  of  an  hour.     **Le  Ootzbi  irant  " 
quitted  St.  Nazaire  on  the  10th:  her  crew,  six  in  number,  m 
then  jn  perfect  haalth.     On  the  14th  of  two  of  her  i 

were  taken  ill,  and  died  on  the  26th,  of  di  cided  yellow 

Ktght  vessels    in   all    had    been    n-  ?id 

aick  patients  bad  u  abort  $i  4  and  ii 
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hood,  communicating  yellow  fever  to  two  or  three,  and  slighter 
illness  of  the  same  kind  to  other  persons  who  were  about  them. 
Altogether,  it  is  on  record  that  forty-four  cases  of  yellow  fever 
were  communicated  by  the  "Anne  Marie,"  resulting  in  twenty-six 
deaths.  During  this  period  the  heat  was  more  like  that  of  a 
tropical  than  of  a  European  climate ;  but  neither  yellow  fever  nor 
anything  like  it  had  ever  been  seen  in  the  district.  It  cannot  now* 
therefore,  be  disputed  that,  by  the  arrival  of  the  "  Anne  Marie," 
yellow  fever  was  imported  into  St.  Nazaire,  and  by  propagating 
itself  occasioned  an  outbreak  of  yellow  fever  at  that  port.  And 
when  it  is  remembered  that  fatal  cases  of  specific  yellow  fever 
have  already  occurred  at  our  own  doors, — in  Plymouth  Sound  and 
Southampton  Water, — there  is  a  like  possibility  of  the  importa- 
tion of  yellow  fever  into  English  ports  under  climatic  conditions 
favourable  to  its  development,  and  when  we  might  least  expect 
it,  through  the  rapid  and  frequent  communication  which  we  now 
enjoy  with  the  West  India  Islands,  the  very  central  focus  of 
yellow  fever.  "We  have  no  more  reason  to  trust  in  our  own 
fancied  security  than  the  people  of  Monte  Video  had  before  yellow 
fever  made  its  appearance  amongst  them"  (J.  D.  Macdonald).  The 
Lancet,  of  Feb.  12,  1863,  contains  "An  Account  of  Yellow  Fever 
as  it  occurred  on  board  the  Royal  Mail  Steam-ship  '  La  Plata/  in 
the  month  of  November,  1852,"  from  the  pen  of  my  friend  Dr. 
Wiblin,  the  medical  superintendent  of  quarantine  at  the  port  of 
Southampton.  He  there  shows  that  fourteen  cases  of  yellow 
fever  had  occurred  on  board  the  "  La  Plata"  during  her  homeward 
voyage  to  Southampton  from  the  West  Indies.  On  the  morning 
of  the  18th  November  she  arrived  at  Southampton,  where  she 
was  kept  for  two  days  in  quarantine.  On  the  morning  of  the 
28th  the  fourth  engineer  of  the  "La  Plata"  (Mr.  Napier),  who 
had  been  lodging  in  the  town  for  eight  days,  was  seized  with 
symptoms  of  yellow  fever,  and,  after  a  week  s  illness,  died  of  the 
disease.  No  other  cases  occurred  in  the  town.  The  "  La  Plata " 
was  a  wooden  ship;  and  Mr.  Napier  had  been  at  work  on  board  of 
her  during  the  time  when  he  was  lodging  in  Southampton. 

In  connection  with  the  extension  or  propagation  of  specific 
yellow  fever  beyond   its   usual  geographical   limits  of  constant  ' 
existence,  "it  is  a  remarkable  fact,"  says  Mr.  Macdonald,  "that 
the  deaths  from  yellow  fever  at  St.  Thomas's,  before  it  became  a 
coaling  depftt  for  the  Royal  Mail  steamers,  as  compared  with  the 
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« lo;iths  afterwards,  bear  the  proportion  of  4  to  64     Aad  in  © 
neetion  with  this,  must  also  be  mentioned  an  equally  import 
fact,  that  the  combustible  and  other  qualities  of  coal,  exposed  to 
tli*?  weather  as  it  is  at  that  island,  became  much  deteriorated** 
How  far  this  loss  may  prove  to  be  a  pabtt&U/m  to  yellow  fie 
poison  is  unknown,  but  the  covering  in,  as  well  as  tin:  61 
of  coal  in  tropical  climates,  as  Mr.  Macdonald  notices,  is  worthy 
of  tin*  attention  of  the  proper  authorities. 

All  the  cases,  like  the  "Eclair/'  the  " Bann/*  the  "Imamo/1 
the  "Icarus,1'  the  "Anne   Marie,"  the  "La   Plata/'  ;  as 

they  do  in  all  their  main  features,  it  is  impossible  t>>  doubt  the 
existence  of  a  multiplying  infecting  virus  aa  the  specific  cause  of 
yellow  fever;    and  in  cases  where  it  was  transported,  imported, 
and  propagated,  the  fever,  except  in  certain  eases,  seems  to  i 
arisen  only  in  persons  who  had  been  ex  |  er  dele- 

terious influence  was  exercised  by  the  atmosphere  of  ships  in 
which  cases  of  yellow  (ei  ed    Moreover,  the  facts  connected 

with  the  u  Imaum,"  the  a  Icarus"  and  the  °  Barracouta-"  show  that 
infected  places  and  persons  are  alike  dangerous  to  those  who 
;it  all  susceptible;  and  in  the  cases  of  the  "Imaum"  and 
the  "Anne  Marie"  it  was  shown  that  a  disease  taken  in  a  cell 
locality,  and  spreading  from  person  to  person,  may  finally  affect 
a  second  locality  through  their  medium.  It  appears  also  to 
i[uite  a  mistake  to  suppose,  as  Mr.  Maedonald  observes,  that 
no  individual  can  communicate  the  disease  to  another  ocdeefl 
himself  is  actually  under  its  influence  at  the  time;  or,  secondly, 
tu  consider  such  an  individual  an  differing  in  any  essential 
particular  from  an  infected  locality.  Indeed,  a  ship  itself  is 
only  an  individual  on  a  grander  scale.  This  is  the  view  Mr. 
Macdonald  takes  with  regard  to  the  "Imaum"  receiving  the 
disease  from  the  officers  of  the  **  Icarus/*  and  it  is  also  the  view 
which  explains  the  events  which  followed  the  contiguity  of 
the  ships  to  the  "Anne  Marie"  in  the  harbour  of  St  Nazaire. 
To  some  extent  the  disease  spread  through  personal  intercourse 
to  persons  who  were  not  near  the  ship, — in  one  very  important 
That  of  JL  ChaUkftj  a  physician  at  Indret,  who  is  said 
*  never  to  have  been  near  the  ship  nor  the  town  of  St  Naxn 
but  who  contracted  infection  from  four  labourers  who  came 
infected  from  the  ship,  and  whom  he  attended  medically  at  tl 
houses.     He  contacted  yellow  fever,  and  died.     In  a  second  a 
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one  of  the  ship  labourers,  who  himself  had  yellow  fever,  is  said  to 
have  carried  the  infection  certainly  to  his  wife,  and  perhaps  to  an 
old  man  in  whose  house  he  and  his  wife  lodged  All  of  them 
were  attacked  with  yellow  fever — the  old  man  fatally.  Unques- 
tionably with  regard  to  the  "Anne  Marie,"  and  doubtless  also 
with  regard  to  the  other  ships,  the  ships  themselves,  irrespectively 
of  sick  persons  in  them,  were  foci  of  yellow  fever  infection.  The 
men  therefore,  no  doubt,  carried  infection  passively,  as  they 
might  have  carried  an  odour  from  the  ship,  or  as  a  student  carries 
the  smell  of  the  dissecting-room  on  his  clothes,  especially  felted 
textures.  "I  have  often  looked  upon  my  own  monkey-jacket 
with  horror,"  writes  Mr.  Macdonald,  "  as  the  possible  means  of 
communicating  so  formidable  a  disease  to  others."  Men  thus 
labouring  in  the  hold  of  infected  ships,  without  themselves  con- 
tracting yellow  fever  there,  might  carry  infection  to  their  homes, 
in  climates  and  places  where  yellow  fever  may  prevail.  And  it  is 
a  question  how  far,  like  cholera  and  typhoid  fever  excreta,  the 
poison  of  yellow  fever  may  not  increase  in  places  where  decom- 
posing animal  material  abounds. 

With  regard  to  the  Lisbon  epidemic,  it  has  been  proved  that 
the  epidemy  remained  concentrated  in  Lisbon,  and  did  not  extend 
to  its  neighbourhood,  nor  to  any  other  part  of  the  kingdom, 
although  the  communication  by  land  with  all  the  towns  and 
villages  continued  active  and  uninterrupted.  In  many  places 
there  appeared  cases  of  yellow  fever,  evidently  brought  from  the 
capital,  but  in  no  place  was  the  disease  transmitted  or  propagated 
in  an  epidemic  form.  The  official  report  records,  that  of  182 
persons  who  left  Lisbon  for  different  places  in  Portugal,  carrying 
with  them  the  germ  of  yellow  fever,  which  broke  out  or  developed 
itself  in  them  after  their  arrival  at  those  places,  86  of  them  died. 
In  no  instance  was  yellow  fever  communicated  from  them  to  any 
other  person  in  the  places  whither  tliey  went 

As  to  the  origin  of  the  disease  in  Lisbon,  it  appears  certain  that 
the  first  cases  were  amongst  men  employed  in  the  Custom  House, 
or  with  persons  in  close  communication  with  them.  It  showed 
itself  in  the  streets  where  these  people  lived.  The  disease,  which 
commenced  in  July,  did  not  become  epidemic  till  September;  but  ' 
it  remained  stationary  for  awhile  in  the  parishes  where  it  first 
broke  out,  and  then  spread  gradually  and  regularly  to  other 
parts.    It  is  therefore  presumed  that  the  disease  did  not  proceed 
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m  any  general   cause   operating  on  the  whole   maas   of  the 
jifinii,  Bucb  as  would  come  from  meteorological  or  h 

litions,  It  was  not  persons  of  different  classes,  and  living  in 
different  parts  of  the  city,  who  were  attacked  at  the  same  time; 
on  the  contrary,  it  commenced  with  one  distinct  class,  between 
the  individuals  of  which  there  was  much  communication,  and 
went  from  house  to  house,  from  street  to  street,  without  iuvading 
more  than  a  certain  extent  of  the  city.  It  is  presumed,  but  not 
proven,  that  the  disease  was  imported  through  the  Custom 
House,  where  luggage  and  effects  are  opened  to  be  passed.  II 
of  the  ships  which  arrived  at  Lisbon  during  the  epidemic  and  in 
the  previous  months  bad  eauoB  of  yellow  fever  and  lasses  daring 
the  voyage;  but  the  only  case  proved  was  in  the  "Tamar,"  which 
arrived  in  March  in mi  Brazil,  the  captain  of  whi« si  t  be 

had  two  deaths  from  yellow  fever  on  board  during  the  pass 
This  ship  arrived   again  in  September,  and  reported   at  South- 
ampton two  cases  which   she   had  had   on  board     Lisbon 
Oporto  have  been  very  subject  to  these  importations  since  18 
n  yellow  fever  became  epidemic  in  Brazil     In  the  report  it  is 

eluded, — (1.)  That  Lisbon  is  not  to  be  considered  as  liabl 
Bpoi  outbreak*  of  yellow  fever.     (S.)  But,  from  its  lati- 

tude and   local  conditions   (especially  inasmuch  an  it  abound* 

i  tu  some  localities  where  population  ia  deoae  and  sewerage 
imperfect),  it  is  favourable  for  the  development  and  spread  of 
it!.-  yellow  fever,     (3.)  It  is  concluded  that  the  ic  of 

LS57  was  imported  from  BraziL 

Symptoms.— Uniformity  in  the  order  and  character  of  the  symp- 
toms of  specific  yellow  fever  must  not  be  looked  for.     All  the  1 

item  on  the  subject,  whether    recording   their   experience  in 
the  West  Indies,  the  west   const  of  Africa,  Of  the  south   coast 
of    Spain,    are    unanimous    to   the   contrary,    au 
while  direct  and  faithful  descriptions  may  ha\ 
epidemic,  yet  the  results  are  not  general  nor  unifum.     I 

tptomfl  in  certain  epidemics  vary  in  their  nature  anfl  in 
time  of  their  accession,  while  others  common  bo  form*  ions 

are  wanting  in  those  which  follow. 
inent  of  standard   symptoms   sue    present*  sometimes    i 
imperfect  and  deficient,  and  sometimes  displaced.    At  - 

gnostic  symptom  in  an  epidemic  is  the  supra-orbital  h- 
At  other  times  ti  an  sywpt  alone  diagnostic,  or  their 
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equivalents  are  expressed  in  the  uvula  and  fauces.  Intense  sur- 
face heat,  albumen  early  in  the  urine,  and  early  black  vomit,  are 
among  the  later  symptoms ;  and  smoky  pale  urine,  with  perfect 
blood-corpuscles,  take  the  place  of  the  straw-coloured  or  bilious 
urine,  with  its  sediment  of  tube-casts  and  epithelial  matter. 

The  general  appearance  of  the  tongue  in  well-marked  cases  is 
redness  of  the  tip  and  edges,  with  prominent  papillae  and  a  creamy 
surface.  Subsequently  the  fur  separates  from  its  middle  surface, 
and  lies  in  white  wavy  flakes;  and  the  next  series  of  changes 
consists  in  separation  of  the  epithelium,  which  begins  at  the  tip, 
proceeds  to  the  edges  and  down  the  raphe,  and  may  continue  till 
the  whole  surface  is  denuded,  the  papillae  obliterated,  and  the 
tongue  becomes  smooth  and  dryish,  of  the  colour  and  appearance 
of  raw  beef.  Such  a  condition  is  generally  associated  with  exuda- 
tion of  blood  so  free  as  to  coat  the  mouth  and  tongue,  and  collect 
upon  the  teeth.  The  tongue  is  then  usually  much  smaller  and 
more  pointed  than  in  the  earlier  stages. 

A  rare  manifestation  of  capillary  irritation  in  yellow  fever 
consists  in  an  efflorescence  of  the  skin  in  the  form  of  a  sub- 
cutaneous rash  on  the  chest,  and  extending  over  the  abdomen 
and  arms.  Rose-coloured  spots  of  a  somewhat  circular  shape  have 
been  noticed  on  fine,  delicate,  sensitive  skins,  varying  from 
the  size  of  a  flea-bite  to  what  might  be  covered  with  the  point 
of  the  finger.  They  result  generally  from  mosquito  wounds, 
and  become  haemorrhagic  at  the  end  of  the  disease,  when  it 
terminates  fatally. 

Bloody  furuncles  appear  late  in  the  order  of  symptoms,  and 
are  to  be  regarded  rather  as  sequelae.  Their  most  common  site 
is  on  the  wrist,  over  the  metacarpal  joints,  along  the  front  of 
the  legs,  below  the  scapulae,  and  over  the  hip,  in  the  parotid 
region,  and  over  the  forehead  and  lip.  They  are  generally  in 
close  proximity  to  the  smaller  arterial  branches,  such  as  the  ulnar, 
radial,  anterior,  tibial,  gluteal,  intercostal,  and  facial  arteries. 
They  become  tender,  acuminated,  and  inflamed,  and  sometimes 
form  large  abscesses  of  purulent  matter,  with  a  pale  or  inflamed 
surface,  and  this  chiefly  when  below  the  scapula  or  over  the  hip. 
Generally  on  the  legs  they  are  flat,  present  no  inflamed  appear- 
ance, but  show  a  flat  purplish  vesication,  about  the  size  of  a  split 
pea  or  a  sixpence. 

Two,  three,  or  even  four  forms  or  types  of  yellow  fever  have 
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been  described  by  authora  These  have  been  very  clearly  dctl 
by  my  friend  Dr.  Lyons,  of  Dublin,  in  the  Lisbon  epidetrn 
1857,  which  he  investigated  with  so  much  care  and  enthusiasm. 

The  types,  groups,  <<r  forms  which  he  found  capable  of  clinical 
recognition  are? — (1.)  The  algid  form;  (2.)  The  sthenic  form;  (S.) 
The  hemorrhagic  form;  (4.)  The  purpuric  form;  (5.)  The  typh 
form. 

The  first  of  these,  namely,  the  algid  form,  is  that  which  presents 
the  most  rapid  course,  and  the  earliest  and  greatest  amount  of 
prostration  of  the  vital  powers,  These  are  the  cases  which  are  sud- 
denly killed  with  the  poisi m.  "  The  patient)  while  in  the  enjoyment 
of  hia  usual  health,  and  in  the  midst  of  his  usual  occupation,  feels 
suddenly  the  effects,  as  it  were*  of  a  sudden  blow  from  a  heavy 
bar  on  the  back,  falls  down  while  walking  (or  if  standing),  and 
I  within  a  few  hours  in  profound  collapse,  and  after  exhibiting 
more  or  less  of  the  other  sy  mptoms  of  this  fever."  Th  e  eountena 
became  sunken,  the  eye  dull  and  filmy,  the  surface  cold,  and  fchi 
patient  felt  cold,  depressed,  and  wretched  The  face  became  of  a 
dirty  livid  hue,  and  this  appearance  extended  to  the  trunk  ami 
limbs,  the  surface  then  presenting  innumerable  points  o£  minute 
venous  fi  km,  and  sometimes  purpuric  spots  and  patches  of 

various  sizes.     In  extreme  cases  the  lips,  the  breath,  and  torn 
were  odd,  with  a  temperature  in  the  axilla  not  more  than  96°,  the 
pulse  being  small,  feeble,  and  quick;  and  when  the  cardiac  action 
beo&J&e  feeble  the  radial  pulse  would  be  obliterated. 

The   BtkewU  form  in  i  marked  contrast  to  the  algid.     It  is 
especially  well   marked  in  both  sexes  at  the  prime  of  life,  and 
in  persons  with  well-developed  muscular  frames.     Such  cases  are 
characterized  by  well-marked  febrile  symptoms,  severe  and  j 
sistent  headache,  much  rachalgia  at  the  outset,  a  high,  full,  and 
hard  pulse,  occasionally  thrilling  and  resisting,  with  Hushed  i 
and  throbbing  tempi ea.     A  remarkable  elevation  of  tempera* 
prevailed, — an  increase  of  3D,  4°,  or  even  5°  Fahr.,  and  in  some 
an  increase  of  7°  Fahr,   was  observed.     Death  sometimes  b 
place  in  a  very  unexpected  manner 

In  the  hmmonfagk  type  the  cases  are  the  most  chamcterisr 
and  appalling.     In  them  epigastric  anxiety,  with  or  without  heat, 
and  pain  on   pressure  in  the  epigastrium,  is  well  marked;  but 
their  great  characteristic  is  a  tendency  to  profuse  simultaneous 
effusions  of  blood  from  various  parts  and  organs — the  hcvrnwrfuuM 
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never  being  single,  nor  from  any  one  source  or  organ  only.  The 
cases  are  fatal  at  an  early  period;  and  all  the  connective  tissue  of 
the  body  is  surcharged  with  blood.  There  is  less  considerable 
elevation  of  temperature  than  in  the  sthenic  form. 

In  the  purpuric  form  the  pyrexial  state  is  well  marked,  with 
the  conjunctiva}  and  general  surface  intensely  yellow.  Purpuric 
patches  commence  and  spread  —  sometimes  with  surrounding 
oedema.  These  patches  are  manifestly  caused  by  subcutaneous 
effusions  of  the  colouring  matter  of  the  blood;  and  all  varieties 
and  shades  of  colour  and  tints  are  observable. 

In  the  typhous  form  two  orders  of  phenomena  may  prevail. 
In  one  class  of  cases  stupor  and  nervous  depression  exist  from  an 
early  period  of  the  fever,  with  all  the  other  well-marked  and 
characteristic  typhoid  symptoms;  and  to  these  are  superadded 
the  hemorrhagic  phenomena.  In  another  class  of  these  cases 
the  patient,  after  passing  through  the  sthenic  or  the  algid  form, 
would  insensibly  glide  into  the  typhoid  state,  on  the  cessation  of 
the  haemorrhages  (Lyons). 

It  is  of  great  importance  to  attend  specially  to  the  study  of 
these  forms  or  types;  for,  as  Dr.  Lyons  justly  observes,  much  of 
the  discrepancy  and  apparent  conflict  of  medical  testimony  on  the 
subject  of  yellow  fever  is  due  to  the  want  of  discrimination  of 
those  leading  characteristics  and  salient  features  (Lyons,  L  c,  p. 
375). 

When  the  black  vomit  is  plentiful,  or  the  urine  free,  the  intel- 
ligence remains  clear  and  unclouded,  but  the  skin  becomes  cold 
and  damp,  the  pulse  small,  and  finally  extinct  at  the  wrist,  and 
the  patient  dies  of  gradual  exftaustion  and  syncope. 

According  to  the  amount  of  febrile  excitement,  the  skin  is  hot 
and  dry,  but  the  experience  of  Mr.  Macdonald  leads  him  to  say 
that  in  many  cases  there  is  a  turgid  fulness  of  the  vessels,  and  a 
tingling  heat  of  the  surface,  which  is  imparted  in  a  remarkable 
manner  to  the  fingers  on  feeling  the  pulse.  This  feverish  heat  of 
skin  Mr.  Macdonald  thinks  is  much  more  moderate  in  cases  treated 
in  the  open  air  than  in  those  treated  in  the  wards  of  an  hospital, 
however  well  ventilated. 

There  is  great  irregularity  in  the  temperature  of  the  surface. 
Sometimes  the  forehead  is  the  hottest  part  of  the  body,  occasion- 
ally it  is  the  chest.  The  uncovered  parts,  in  the  latter  stages  of 
the  disease,  are  easily  reduced  in  temperature,  and  thus,  while 
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•Aost  and  extremities  may  feel  cool  to  the  touch,  the 
axilla  may  raise  the  thermometer  to  102°  or  103°  Fahr.  The 
highest  temperature   Dr.    Blair  has  observed  was   107°  i ti  the 

axilla, 

Mr.  Macdonald  notices  that  the  puke  is  at  first  quick,  and  of 
<  i  m si derahl e  sire ngtl j ,  though  still  compreasi  bid,  and  m  n y  vary  i  n 
these  respects  within  certain  limits  until  it  becomes  feeble.  In 
those  cases  which  have  proved  rapidly  fatal  there  has  been  a 
marked  gradual  decrease  in  its  strength;  and  finally,  when  the 
fern  grows  clear,  and  a  pallor  of  countenance 

mischief  of  blood  exudation  going  on  within,  it  is  scarcely  to  be 
felt 

Observations  made  on  the  urine,  in  yellow  fever,  by  Dr.  Blair, 
show  that  it  is  always  acid  in  the  first  stage,  and  continue 
generally  till  convalescence,  when  it  becomes  alkaline,  or  nnt; 
becomes  heavily  charged  with  bile.     During  the  earl 
urine  is  normal  in  colour,  clearness,  and  quantity.     About  tbi 
third  day  the  colour  alters,  and  becomes  of  a  sulphur,  prion 

w,  «»r  light  gamboge  hue,  perhaps  slightly  turbid,  and  with 
a  little  floating  sediment     The  colour  deepens  till  it  becoi 
yellow  or  orange ;  and  if  the  case  ends  in  convalescence,  the  urine 
\e  copious,  and  may  appear  black.     Sometimes  the  urine  has  a 
pale,  watery,  smoky  appearance,  with  a  layer  of  blood -corpuscle 
in  the  sediment,  and  sometimes  it  is  very  bloody. 

Albumen  appears  on  the  second  or   third   day  generally, 
some  cases  an  early  as  the  first  day;  and  in  a  few  cases  not 
till  the  day  of  death,  and  after  black  vomit  has  set  in.     Allan  i 
appeared  in  every  fatal  case  of  normal  duration.     It  someti  I 
ceased  suddenly  in  convalescence,  and  always  before  the  yellow 
suffusion  of  skin  and  eye,  or  bile  in  the  mine,  bad  dieappeai 
Between   the   eleventh    and    twentieth    day   of    grave  cases   it 
generally  disappeared.     Its  colour  was  never  white.     When 
urine  appeared  turbid,  it  was   due   to  the   presence  of  muv 
epithelial    matter,    coagulated    albumen,    coats    of    the    urinary 
tuhuli,  or  fine  capillaries  of  the  kidney  or  mucous  membn 

out  with  the  urine.     The  tube-casts  are  generally  short, 
thick,  club-shaped,  and  opaque,  attended  with  large  organic  oelht 
and  epithelial  scales.     Crystalline  deposits  are  rare,     in  fern 
the  catamenia  are  sure  to  appear,  whether  due  or  not     No 
■  dooming  as  a  suppression  of  urine,  black  vomit  not  except 
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The  alvine  evacuations  may  be  black  towards  the  close  of  the 
disease,  or  very  dark  green,  and  bilious;  but  after  the  black 
stools  have  ceased,  they  are  succeeded  by  evacuations  which 
resemble  fine,  dark,  sandy  mud,  and  named  the  "caddy  stooL" 
As  the  disease  still  further  advanced,  and  towards  its  fatal  ter- 
mination, the  dejections  again  changed  their  character.  They 
became  scanty  and  mucous,  of  various  consistence  and  colour. 
These  mucous  stools  almost  always  appeared  after  black  vomit, 
and  were  contemporaneous  with  the  scanty  urine  before  described. 
The  alvine  evacuations  in  yellow  fever,  from  the  beginning  to 
the  end  of  the  attack,  are  always  alkaline,  except  in  one  instance, 
that  of  the  black  vomit  stool :  in  that  it  is  always  acid.  Its 
chemical  quality  is  evidently  due  to  the  admixture  of  a  portion 
of  the  black  vomit,  which  has  descended  (if  not  found  in  the 
intestines)  by  peristaltic  motion  into  the  intestines,  and  mixed 
with  the  scanty  mucous  stool,  and  in  such  quantity  as  not  only 
to  neutralize  it,  but  to  be  in  excess.  The  scanty  thick  mucous 
stool — almost  a  jelly — has  generally  a  little  thin  serum  around 
it  in  the  bottom  of  the  pot.  The  bulk  of  all  these  varieties  of 
the  scanty  mucous,  stool  consists  of  mucus,  broken-up  epithelial 
matter,  and  myriads  of  epithelial  granules.  Sometimes  little 
wavy  flakes,  like  morsels  of  cuticle,  are  also  to  be  found.  They 
also  frequently  contain  the  crystalline  bodies  of  the  caddy  stool, 
particularly  when  they  are  rather  thin  and  serous.  By  appear- 
ance, they  would  be  taken  for  rectal  stools,  and  the  results  of 
tenesmus ;  but  such  is  not  the  case.  A  burning  sensation  is  often 
complained  of,  but  seldom  any  tenesmus,  and  no  doubt  these 
stools  consist  of  that  mucous  matter  which  we  find  after  death 
lining  the  intestinal  canal  generally.  In  a  few  cases  where  there 
has  been  total  suppression  of  urine,  these  stools  have  become 
diarrhceaL 

The  first  ejections  from  the  stomach  of  a  yellow  fever  patient 
are  seldom  seen  by  the  physician.  Mucus  and  bile  soon  appear, 
occasionally  with  a  streak  or  speck  of  blood,  and  with  violent 
retching.  The  ejections  are  alkaline.  Generally  after  the  first 
vomiting  the  stomach  becomes  tolerably  settled,  until  the  second 
stage  sets  in,  on  the  second,  third,  or  fourth,  or  as  late  as  the  fifth 
day  of  the  disease.  Then,  without  warning  or  nausea,  but  on  any 
trifling  provocative,  the  stomach  suddenly  ejects  a  quantity  of 
clear,  pale,  limpid,  or  slightly  opalescent  acid  fluid — the  white 
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>tr  which  indicates  the  beginning  of  the  stage  of  acid  elimina- 
tion, and  is  generally  coteinporaneous  with  the  first  shedding 
I  helium  in  mi  the  tongue.      Sometimes  the  evacuation  of  thi 
it  has  a  critical  effect,  equivalent  to  the  perspiration 
mittent  fever.     True  white  vomit  consists  of  serum,  more  or 
acid,  which  remains  clear  on  the  application  of  heat  and  n 
acid, 

of    symptoms   from  to   btach  ixrniit 

'rally  gluteal;  and  is  attended  with  a  "  suspicious  sediment ' 
snuff-like  specks "  before  it  merges  into  well-defined 
The  stage  of  acid  elimination  continues  to  the  close 
the  disease,  and  is  roost  intensely  manifested  during  the  produc- 
tion of  the  Hack  vomit      The    presence  of  ammonia  in  black 
vomit  is  universal,  and  may  be  considered  as  one  of  its 

i  its  specific  gravity  1*004  to  l<K)ti,  the  temperature  of  the  air 
Wing  86°.     Its  sediment  consists  of  coagulated  albumen  and  tbe 
debris  «  'if  blood-cells.     Another  test  is  acidity,  and  a  third  is  to  be 
observed  in  the  phenomenon  that  the  sediment  is  di 
liquor  potassse,  which  disengages  ammonia. 

Another  feature  in  the  pathological  symptoms  of  yellow  fe 
may  be  expressed  by  the  fact  that  the  urea  of  the  suppressed 
urine  is  eliminated  from  the  system  as  a  volatile  salt,  by  metamor- 
phosis into  a  carbonate  of  ammonia,  which  as  such  is  frequently 
found  in  the  breath,  in  tbe  normal  black  vomit,  in  coin  hi  nation 
with  an  acid,  almost  always  in  the  stool,  and  Apparently  pen 
ing  all  the  tissues  of  the  body.  "It  would  seem,"  writes  Mr 
Macdonald,  *'aa   though  the  mucous  membrane  of  tl  tach 

rt  called  upon  to  compensate  for  the  defecth 
eliminating  power  of  the  kidney*;  and  in  those  cases  where  little 
Of  none  of  the  matter  of  black  vomit  was  found  in  the  stomach 
after  death,  tbe  lining  membrane  presented  a  thickened  appear- 
fittOit  with  a  muffi  ■utigiifinfflli  Hinting"  (Grants  Anruris  of  Mitt 
Vol  Sif-fif*-,'?/,  p.  1 i 
Prognosis. — The   data   to  judge   from   may   be  arranged    into 
Symptoms  which  are  favourable,    and    those   which   are  not  so* 
(L)  Thf  tUl  Bjfmptotn*  &t* — A  slow  pulse  and  moderate 

tcTiipemturt*  of  the  body,  and  ipiict  stomach.       Streaks  of  11 
during  the  stage  of  black  vomit,  or  after  acid  elimination  has 
in,  are  favourable,  if    the   eurpuscles  are  foand   entire.      If  the 
urinary  secretion  continue,  and  the  black  vomit  be  scanty  from 
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the  first,  or  is  afterwards  suppressed,  the  patient  may  yet  survive. 
Urine  simply  albuminous  is  a  less  serious  sign  than  when  it  also 
contains  tube-casts.  Free,  copious  urine,  no  matter  how  dark  or 
bilious,  is  the  most  favourable  of  any  single  sign.  Prognostics 
may  be  derived  from  the  effects  of  treatment  (2.)  The  unfavour- 
able signs  are — The  more  fiery  crimson  the  tip  and  edge  of  the 
tongue,  the  more  irritable  the  stomach,  the  severer  the  headache, 
the  worse  the  prognosis  of  the  first  stage,  and  vice  versd;  but  a 
streak  of  blood  in  the  early  vomit  indicates  much  danger  from  the 
attack.  In  the  second  stage  the  earlier  or  more  complete  the 
suppression  of  urine,  and  the  more  copious  the  ejections  of  black 
vomit,  the  more  imminent  the  danger.  If  the  urine  be  scanty, 
and  loaded  with  tube-casts,  entangled  in  epithelial  and  coagul- 
able  matter,  the  light  buff-coloured  curdy  sediment  before 
mentioned,  indicates  a  complex  lesion  of  the  secreting  structure 
of  the  kidney.  It  is  the  urine  symptom  in  its  maximum  of 
severity,  and  is  as  fatal  as  if  the  suppression  had  already  occurred* 
Blood-corpuscles  in  the  urine  are  not  to  be  looked  on  with  ap- 
prehension. A  faltering  of  the  articulation  is  a  bad  prog- 
nostic, and  a  difficulty  of  protruding  the  tongue  enhances  it 
The  danger  of  the  case  is  enhanced  by  inflammatory  complica- 
tions, and  by  hypertrophy  of  the  heart  A  recent  residence  in  a 
temperate  climate;  the  race  or  complexion  of  the  individual;  the 
fact  of  his  previously  having  suffered  from  an  attack,  will  enter 
into  an  estimate  of  his  chances  of  recovery. 

Prognosis  is  declared  by  Robert  Jackson  to  be  treacherous  and 
difficult  in  the  extreme. 

Treatment — An  early  attention  to  first  symptoms  among  the 
susceptible  is  of  the  greatest  value  in  saving  human  life. 

The  diagnosis  of  cases  in  which  the  attack  has  been  said  to 
have  been  "aborted"  by  remedies  may  be  questioned,  and  such  a 
belief  is  opposed  to  the  doctrines  of  sound  pathology.  Moreover, 
the  "heroic"  doses  of  calomel  which  were  given  in  such  cases, 
combined  with  quinine,  cannot  be  too  strongly  discountenanced, 
for  "they  were  first  recommended  on  the  strength  of  a  crazy 
hypothesis"  alone.  The  practice  is  said  to  have  frequently  proved 
successful  in  Jamaica;  but,  according  to  Dr.  Davy,  it  was  not 
attended  with  beneficial  results  at  Barbadoes ;  and  the  American 
physicians  at  New  Orleans  have  not  found  it  to  answer  their 
expectations  in  stopping  the  fever. 
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The  large  and  frequently  repeated  doses  of  quinine  were  often 
also  highly  injurious  (Lawson).  This  discrepancy  may  in  some* 
measure  he  explained  by  what  has  been  stated  at  the  outset  ill 
explaining  the  pathology  of  this  peculiar  fever.  It  ia  in  cases 
where  the  fever  is  of  the  periodic  or  paludal  form,  and  not  the 
continuous  or  true  yellow  fever,  that  quinine  may  be  of  use,  if  the 
system  can  he  brought  under  its  influence.  The  ill  effects  *»f 
quinine  in  m  allow  fever  consist  in  its  checking  secret 

and  deranging  the  circulation  within  the  head;  and  Mr*  Maedoruthl 
considers  its  employment  more  suited  to  the  convalescent  thai  i 
the  patient  immediately  under  the  influence  of  the  disease. 

It  is  an  object  to  keep  the  bowels  freely  open,  and  to  get  the 
skin  to  act  freely.  The  main  object  of  the  physician  should  be  to 
moderate  excessive  action  in  any  organ,  and  to  endeavour  to 
bring  about  as  complete  a  crisis  as  possible  about  the  fifth  day, 
which  seems  to  be  the  natural  period  of  resolution  of  the  (lis*- 
For  this  purpose  nothing  is  of  more  importance  than  to  re- 
establish the  secreting  function  of  the  colon,  and  to  obtain 
feculent  evacuations — not  mere  bilious  discharges — but  proptr 
dark -brown  fcrculent  stools  (Lawson),  Gentle  excitement  of 
extensive  portion  of  the  lining  membrane  of  the  colon,  with  frequent 
copious  encmata  of  a  pint  and  a  half  of  warm  water,  in  whir 
table-spoonful  of  common  salt  has  been  dissolved,  and  to  which 
has  been  added  a  table-spoonful  of  olive  oil,  or  more  stimulating 
enemata,  such  as  of  turpentine,  deserve  a  full  and  careful  trial 
All  the  depurative  functions  must  be  kept  in  activity.  Turpen- 
tine is  recommended  by  Dr*  Copland,  by  l>r  Archibald  Smith,  and 
Mr,  Laird,  of  H*  JI.  3,  "Medea1'— one  drachm  doses  by  the  mouth. 
Or  half-ounce  doses  as  a  lavement,  several  times  daily,  using  it 
also  as  an  epitbem  on  the  abdomen, 

"When  the  mucous  surfaces,"  writes  Dr,  Blair,  "as   indioai 
by  the  tongue,  were  denuded  of  epithelium,  the  QM  at  gum  w 
was  decidedly  beneficial.     It  lubricated,  defended,  and  sootJ 
the  raw  surfaces.     The  strength  was  generally  three  drachms  of 
the  purest  powdered  gum  arable,  dissolved  in  six  ounces  of  r 
water,  and  a  table-spoonful  of  this  given  every-  one  or  two  boon* 
The  patient  at  last  gets  tired  of  it;  but  for  thirty-six  or  forty* 
eight  hours  of  the  most  critical  period  of  the  disease  it  is  used 
without  dissatisfaction,  and  then  can  be  substituted  by,  or  alter- 
nated with,  smoothly  and  thin-made  arrow-root     When  the  heat 
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of  surface  was  ardent,  a  wet  sheet  or  blanket  was  used  for  the 
reduction  of  temperature  by  evaporation,  with  frequently  very 
good  effect;  (and  if  ice  could  be  obtained,  its  internal  use  is 
well  worthy  of  a  trial)  But  in  the  later  stages  of  the  disease, 
when  the  skin  was  cool  or  cold,  the  patient  seemed  to  have  an 
instinctive  craving  for  its  re-application,  and  frequently  asked 
to  be  put  into  it.  There  would  appear  to  be  two  causes  for  this 
feeling.  We  find  it  to  exist  in  cases  in  which  black  vomit  has 
been  copious,  and  the  associating  thirst  distressing.  Also  in  cases 
where  there  has  been  no  black  vomit  of  any  consequence,  and  the 
breath  is  highly  ammoniacal.  In  the  former  class  of  cases  the 
stomach  ceases  to  be  an  absorbing  viscus  in  anything  like  the 
proportion  of  its  secretions  and  transudations.  The  skin  is 
therefore  employed  in  reducing  the  crisis  of  the  blood  by  the 
absorption  of  water,  as  shipwrecked  mariners  are  said  to  quench 
their  thirst  But  not  only  does  the  skin  afford  an  inlet  for  the 
imbibition  of  diluting  fluids,  but  the  softening  of  the  cuticle 
would  seem  to  afford  an  additional  outlet  for  the  noxious 
elements  of  the  circulation ;  and  it  is  probably  in  this  direction 
we  must  in  future  look  for  auxiliary  means  of  relieving  the  blood 
of  its  poisonous,  metamorphosed,  and  effete  constituents,  the  onus 
of  which  is  now  thrown  on  such  vital  organs  as  the  stomach  and 
lungs.  At  one  time,  the  heat  of  the  surface  was  so  ardent  and 
persistent  that  the  wet  sheet  failed  to  reduce  it  effectually/' 

The  most  distressing  symptom  in  yellow  fever,  both  to  the 
patient  and  the  medical  attendant,  is  irritability  of  the  stomach ; 
it  is  so  constantly  present,  and  so  often  uncontrollable,  that  the 
knowledge  of  every  available  means  of  checking  it  is  of  the 
utmost  importance. 

The  food  during  the  course  of  yellow  fever  should  be  of  the 
blandest  description — chicken  tea>  arrow-root,  sago,  and  barley- 
water  constituting  the  chief  articles;  and  these  should  be  taken 
in  minute  quantities  at  a  time  when  the  stomach  is  at  all  irritable. 
This  rule  applies  to  drinks  of  all  kinda  The  patient  is  greedy  for 
a  large  draught  of  fluids;  but  by  sucking  them  through  a  glass 
tube,  or  a  straw,  or  a  hollow  reed  of  small  bore,  or  by  the  tea  or 
table-spoonful,  they  are  much  more  likely  to  be  retained  A  cold 
infusion  of  oatmeal  was  found  an  agreeable  drink  for  Scotch 
tteamen,  of  which  they  did  not  seem  to  tire.  A  dislike  of  sweets 
was  observed  among  the  patients;  and  when  lemonade  was  asked 
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for,  the  usual  quantity  of  sugar  was  objected  to,  probably  from 
its  rendering  the  liquid  too  dense  for  ready  absorption  by  the 
stomach,  and  therefore  less  quenching.  Tea  was  found  bo 
uniformly  to   disagree  with   the   patients,  and   can-  ting, 

particularly  in  the  advanced  stages,  that  at  length  it  had  to  he 
expunged  from  the  yellow  fever  dietary.  Dilute  alcoholic  drinks 
were  given  freely,  and  with  good  effect  Where  brandy  could  l>e 
obtained  pure  (tolerably  free  from  acidity  and  fusel  oil),  and 
well  diluted  with  water,  that  spirit  answered  every  indication. 
Sometimes  the  effervescing  wines  were  relished  and  retained,  but 
they  are  v-iy  liable  to  the  objections  of  containing  foreign  mat 
and  the  products  of  mismanaged  fermentation  (Blair). 

Mr,  John  Denis  Macdonald  lias  several  times  proved  that  four 
or  five  minims  of  chloroform  prepares  the  stomach  for  the  recep- 
tion and  retention  of  food,  by  lessening  its  irritability,  and  thr 
dose  should  be  repeated  a  short  time  before  food  is  again  taken, 
as  the  effect  of  the  chloroform  is  transitory.  On  the  same 
principle  the  admitustration  of  cMoradyne*  maybe  advocated. 
Lime-water  has  befell  also  found  to  have  a  most  beneficial  effect  in 
allaying  vomiting,  and  thus  enabling  the  patient  to  pari 
food;  and  the  essence  of  beef  is  well  adapted  for  such  casea. 

*  The  composition  of  Morodtfne  is  variously  given  by  chemists,  hut 
the  following  formula  may  be  given  as  a  vary  useful  one; — 

R.  Chloroform,,/  Eth,  Siilph.t/3u.;  Thermic*,/ 7,1. ;  Mncihtg. 

Acttcia^/p,i  ;  Morph.   Mttriiit.,  gr.  viiL ;  Acid*  Hydrocyanic  dib  (2  per 
« vnt.))p/*3ii ;  01.  Men  Ik  pip.,  n\iv.  ad  vL;  misce  bmie* 

Syrup  or  water  may  be  added  to  the  mucilage  of  guru,  and  tincture 
of  cannabis  Indie*  (6  to  80  minims),  or  other  anodynes,  may  be  added  At 
the  time  of  prescribing,  if  deemed   desirable.      The  difficulty  in  c>ui- 
{wjuiHlmg  eUorodyne  ia  in  getting  the  cldorofi/rta  to  mix  with  the  treacle* 
It  will  not  do  so  alone,  but  the  use  of  a  little  thin  gum,  or  even  water, 
effects  their  mixture  almost  at  once.     The  morphia  ought  first  to  be  dis- 
solved in  the  chloroform;  then  mix  with  On    treacle  the  gum  or  wal 
first  using  alxmt  the  same  bulk  of  chloroform  and  treacle,  after* 
adding  the  rest  of  the  chloroform  by  degrees,  constantly  shaking  briskly 
the  bottle  in  whirh  it  is  made  up;  and  then  add  gradually  ti 
ingredients.      The  doio  is  from  5  to  10  minims,  repeated  11  often  as 
its  sedative  effects  subside  (Compare  Mr.  Squire's  Oil wyiii  ion  to  the 
Phtmnacopttiit,   p.   58,  and  Mr,  Ashburuer,  iu  Lawft  for   11th  Jr 
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During  the  course  of  the  disease,  auxiliary  treatment  may  be 
required  to  meet  contingent  symptoms.  This  is  embraced  chiefly 
in  the  use  of  sinapisms  and  stimulating  liniments.  Tenderness 
over  the  liver  may  be  benefited  by  them. 

Dr.  Blair  writes  that  when  the  primary  re-action  was  violent, 
and  the  face  was  turgid,  and  the  head  symptoms  severe,  arterio- 
tomy  was  performed,  and  with  benefit.  In  a  few  such  cases,  and 
when  the  patient  was  young,  strong,  and  full-blooded,  and  where 
the  dynamic  congestions  were  so  violent  that  the  vessels  yielded 
to  the  turgescence  and  impulse,  and  blood-corpuscles  without 
tube-casts,  or  even  but  a  haze  of  albumen,  was  present  in  the 
urine,  a  vein  in  the  arm  was  opened,  and  free  bleeding  relieved  the 
tension  of  the  vascular  system.  In  such  cases  convalescence  was 
slow  and  unsatisfactory,  but  the  immediate  results  were  beneficial. 
The  severe  pain  in  the  loins,  which  is  a  constant  symptom  in 
yellow  fever,  is  generally  associated  with  renal  congestion;  and 
sinapisms  or  stimulating  liniments  afford  great  relief  to  the 
lumbar  pain  (Macdonald). 

With  regard  to  the  administration  of  opium  in  any  form,  the 
rule  is,  not  to  give  it  when  tftere  is  suppression,  or  tendency  to 
suppression,  of  urine.  Restlessness  and  sleeplessness  are  best  met 
by  chlorodyne,  remembering  that  the  effect  of  yellow  fever  on  the 
system  is  to  make  it  sensitive  to  narcotics. 

The  congestion  of  the  kidneys,  about  the  fourth  or  fifth  day, 
requires  watching,  so  as  to  diminish  the  chances  of  suppression, 
by  reducing  congestion  and  preventing  the  closure  of  uriniferous 
tubes  by  accumulated  epithelium.  For  this  purpose  Dr.  Lawson 
recommends  cupping,  either  dry  or  with  the  abstraction  of  blood, 
and  the  use  of  frictions,  with  stimulating  liniments  over  the  loins. 
These,  with  warm  baths  or  hot-air  baths,  deserve  a  full  trial;  and 
small  doses  of  acetate  of  ammonia,  with  potash  or  soda,  or  their 
salts  in  common  use,  with  diaphoretics  (so  as  to  act  gently  on 
both  kidneys  and  skin),  may  prove  beneficial. 

r 

Section  IIL — The  Litoral,  Malarial,  or  Paludal  Fevers. 

Characterized  by  one  or  other  of  these  names,  three  varieties 
or  forms  of  fever  are  understood  to  exist,  having  many  essential 
features  in  common.  These  are  intermittent  fever  or  ague,  remit- 
tent  fever,  and   that  variety  of  yellow  fever  characterized  by 
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periodicity  of  febrile  recurrence.     The  specific  or  »nn 

of  yello'  ii  now  understood  to  be  a  different  fever  from 

remittent  and  intermittent  fever,  and  it  has  been  considered 
separately  as  a  continued  fever  aui  generis.  The  malarious  form 
of  ?/  is,  on  the  other  band,  the  same  in  kind  as  the 

intermittent  and  remittent  fevers,  but  varies  greatly  in  the 
extremes  of  its  severity.  So  great,  indeed,  are  the  differences 
induced  by  the  common  malarious  poison,  that  "  if  any  oihj 
bad  seen  only  the  milder  forms  of  remittent  fever,  and  bad 
no  opportunity  of  tracing  up  its  several  grades,  he  might  well 
believe,  when  he  saw  suddenly  the  severest  variety,  that  he  had 
before  him  ;i  distinct  affection"  (Alison).  Such  a  belief  is 
entertained  by  not  a  few.  All  of  the  three  fevers,  fa 
which  are  now  about  to  be  considered  are  similar  pathologically ; 
while  all  take  their  origin  from  terrestrial  aeriform  emanati 
which  are  sometimes  rendered  more  active  or  dangerous  in  con- 
nection with  human  beings  congregated  together,  and  in  certain 
relations  as  to  physical  climate,  and  particularly  as  to  tem- 
perature. 

Pathology. — In  these  forma   of  fever  a  malarial  poison  of  an 
unknown  kind,  generated  in  paludal  regions  or  litoral  diffta 
is  absorbed,  and  affects  the  bloodt  as  cholera,  typhus,  and  other 
miasmatic  poisons  do.     The  poison,  in  the  absence  of  am 
name*  is  known  as  "  malaria;"  and  as  physicians  have 
inferred  the  existence  of  such  a  poison,  no  exact  knowledge  has 
yet  been  obtained  as  to  its  nature  and  source.     Indeed,  it  still 
remains  to  be  shown  th:  i  ia  have  a  substantial  exist 

No  poisonous  principle  has  yet  been  chemically  demonstrated  in 
the  air  of  malarious  regions.  But  many  other  acknowli 
disease  poisons  are  in  a  similar  predicament  as  to  proofs  of 
their  substantial  existence;  and  the  general  impression  with 
rd  to  malaria  is,  that  it  is  presumed  to  exist  as  a  gaseous 
fluid  in  the  atmosphere  of  certain  regions* 

After  a  period  of  latency,  more  or  less  long,  functional  «li- 
ders  of  the  great  nervous  centres  are  brought  about,  terminating 
in  the    phenomena  either  of  intermitting,  remitting,  or 
fever.    These  fevers  may  exist  without  any  alteration  of  structure 
being  set  up,  and  the  patient  often  dies  from  tin  ims, 

with  hardly  ;■  trace  of  disease  being  disc  In  the  milder 

forms  of  these  fevers,  however,  a  greater  number  of  organs  and 
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tissues  are  morbidly  altered  than  perhaps  in  any  other  disease, 
as  the  liver,  spleen,  lungs,  heart,  brain,  and  the  serous  and 
mucous  membranes  of  the  body  generally.  The  specific  action 
of  the  malarial  poison,  within  certain  limits,  may  be  said  to  be 
in  the  inverse  ratio  of  the  intensity  of  the  fever  which  attends 
its  action.  The  affections  of  the  liver  and  spleen  also  vary 
greatly  according  to  the  country;  for  in  some  parts  of  India 
the  spleen  is  the  organ  chiefly  affected,  while  in  other  districts 
it  is  the  liver;  the  nature  of  .the  country,  perhaps  of  the  soil, 
impressing  evidently  some  peculiar  character  on  the  poison. 

The  patients  labouring  under  intermittent  fever  in  this  country 
generally  recover  under  medical  treatment,  without  any  manifest 
derangement  either  of  structure  or  of  function  of  any  organ  or 
tissue.  When,  however,  the  disease  is  neglected,  the  liver  may 
suffer,  the*  disordered  function  of  that  organ  being  generally 
indicated  by  jaundice;  or  inflammation  of  the  liver  may  ensue, 
of  which  jaundice  may  or  may  not  be  a  symptom;  and  this 
inflammation  may  be  acute  or  chronic,  diffuse  or  limited  to  one 
place.  If  a  liver,  previously  healthy,  becomes  the  seat  of  diffuse 
inflammation,  it  is  of  the  deepest  hepatic  tint,  and  loaded  with 
blood;  and  we  find  it  often  greatly  hypertrophied,  filling  the 
abdominal  and  pelvic  cavities,  and,  according  as  the  inflammation 
is  acute  or  chronic,  either  greatly  indurated  or  so  softened  as 
to  be  easily  broken  down.  In  a  few  instances  this  inflammation 
may  terminate  in  abscess,  generally  of  the  usual  phlegmonous 
character.  On  the  contrary,  if  the  liver  be  previously  diseased, 
its  colour,  even  when  the  seat  of  abscess,  or  otherwise  most 
acutely  inflamed,  may  be  of  the  palest  yellow,  and  its  texture 
sometimes  so  soft  and  broken  down  that  the  larger  blood-vessels 
may  be  dissected  out  with  the  fingers,  or  so  indurated  as  to  form 
a  shapeless  mass  of  varying  magnitude.  When  abscess  forms, 
it  may  rupture  into  the  duodenum,  or  into  the  cavity  of  the 
abdomen,  or  it  may  point  externally. 

The  paludal  poisoning  also  often  produces  structural  alteration 
of  the  spleen.  In  these  cases  that  organ  has  been  found  some- 
times so  enlarged  as  to  weigh  from  ten  to  thirty  pounds,  greatly 
exceeding  the  liver  in  size  (ague  cake),  while  in  other  cases  it  is 
sometimes  even  less  than  natural.  In  consistency,  also,  it  varies 
from  a  state  of  almost  fluidity,  a  mere  bag  of  blood,  to  a  hardened 
with  a  distinct  indurated  edge.    It  is  sometimes  the  seat  of 
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or  its  parenchyma  is  transformed  into  a  soft  mass  of 
pigment  of  an  extremely  dark  colour. 

The  functions  of  the  peritoneum  may  he  alone  deranged,  so  aa 
to  produce  dropsy;    but  every  form  of  peritoneal  inflan 
may  precede  or  accompany  the  aeeitea, — as   the   s  the 

purulent,  with  di rinse  or  partial  local  adhesions. 

These  are  the  most  usual  alterations  of  function  and  of  strue- 
ture  in  the  mild  paludal  fevers  of  the  present  day:  and  in 
estimating  the  relative   frequency  of  these  secondary  affections, 

common,  then  jaundice;  whilr 
btpatitiSi  and  qptenitis  are  less  frequent,  and  occur,  per 
nearly  equal  propcitkma 

The  pathological  phenomena  which  attend  severe  intermittent 
and  remittent  fever  are  much  more  severe,  and  extend  ov« 
greater  number  of  organs.     The  information  afforded*  ua 
dissections  of  Davis,  and  the  observations  of  Sir  Gilbert  Blane,  in 
the  eases  of  the  Walehcren  remittent;  of  Jackson  in  those  of  the 
West  Indies;  of  Burnett  in   the   Mediterranean,  enable  u*  to 
understand   at   least  the   tendency  of  the   morbid   action. 
Gilbert   Blane,   in    his    observations    on    the   Walcheren    i\ 
remarks  that   the  structural  derangements  were  more  frequent 
i  especially  swelling  of  the  liver  and  spleen)*  which  then  occumd 
in  a  very  few  weeks.      Such  results  seldom  occur  in  Engl* 
except  under  a  long  crmti nuance  of  the  disease,  or  after  frequent 
relapses.      The  morbid  changes    also  extended   to  the  muo 
membrane  of  the  stomach,  which,  in  a  few  instances,  was  inflai 
and  ulcerated,  and  the  ulcers  had  generally  a  sharp  perpend ieular 
edge,  as  if  made  with  a  punch.     In  cases  which  died  dyaent 
the  large  intestines,  and  more  particularly  the  sigmoid  flexure 
and    the    rectum,    were    always    much     contracted,    tin 
inflamed,  and  ulcerated;  the  uleei-ft  being  often  so  ijuhutolih  and 
so  confluent  that   the  whole  inner  surface  of  the  gut  appeared 
in  a  state  of  granulation,     There  is  a  marked  tendency   in  Mm* 
phenomena  of  these  paludal  fevers  to  become  inflammatory,  iln 
ti  of  some  organ  proceeding  at  once  to  exudation  from 
the  blood- ves^d*  into  if  -liymat  which  appears  to 

cause  of  prostration   and  of  fatal  results.     '*  The  significant  term 
writes  Sir  Ranald  Martin,  *' as  applied  to  (taaa  tVv*rsof 
the  East,  is  not  an  accidental  or  a  misapplied  term,  as  modern 

istics  fully  show.     A  severe  distui  of  the  hepatic  func* 
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tion  is  almost  universal  in  the  progress  of  the  remittent  fevers  in 
the  East." 

There  is  another  remarkable  tendency  to  be  noticed  in  the 
persistent  effects  produced  by  intermittents — namely,  that  they 
impress  a  character  of  periodicity  to  subsequent  ailments,  especi- 
ally neuralgic  affections;  and  the  disposition  to  the  recurrence 
of  these  diseases  seems  to  last  for  life.  Susceptibility  to  the 
action  of  the  paludal  poison  does  not  diminish,  but  rather 
increases  by  continued  residence  where  it  prevails.  The  returns 
published  by  the  War  Office  and  Army  Medical  Department 
show  such  a  result  In  the  West  Indies.  Thus,  while  the  annual 
mortality  among  the  troops  resident  one  year  in  Jamaica  was  77 
per  1,000  mean  strength,  in  those  resident  two  years  it  was  87 
per  1,000,  while  of  those  still  longer  resident  it  was  no  less  than 
93  per  l,00O. 

"  In  making  calculations  of  efficient  force,"  writes  Sir  James 
Macgrigor,  "this  description  of  men  could  not  be  relied  on  for 
operations  long  continued  in  the  field  "  (speaking  of  men  who  had 
Buffered  from  an  attack  of  paludal  fever),  for  "  we  found  that  in 
those  who  were  convalescent  or  lately  recovered  from  ague,  the 
causes  next  prone  to  reproduce  the  disease  were  exposure  to  a 
shower  of  rain,  or  wetting  the  feet,  full  exposure  to  the  direct 
rays  of  the  sun,  or  to  cold,  with  intemperance,  irregularity,  or 
great  fatigue.  There  are  many  instances  also  of  the  same  person 
being  repeatedly  attacked  with  the  West  Indian  malarious  fever. 
Sir  Ranald  Martin  writes,  with  regard  to  himself,  that,  "  after  a 
residence  of  ten  years  in  Europe,  I  happened  to  pass  three  nights 
at  the  best  hotel  in  Strasburg,  at  a  time  when  ague  prevailed 
in  the  garrison  amongst  the  French  soldiers  who  had  served  in 
Algeria;  and  two  days  after  quitting  the  town  I  was  seized  with 
ague  at  the  hour  of  eleven  A.M.  (the  hour  at  which  ague  used  to 
commence  with  me  in  India),  and  I  was  the  only  person  of  the 
party  who  was  so  affected." 

The  opinion  regarding  the  pathology  of  yellow  fever,  which 
holds  that  it  is  ."cm  intense  form  of  the  bilious  remittent  of  the 
tropics,"  has  given  rise  to  much  discussion. 

The  investigation  of  this  point,  however,  is  attended  with 
extreme  difficulties,  and  is  to  be  carried  out  with  reference  to 
two  questions  especially, — namely,  (1.)  The  type  or  mode  of 
progress  of  the  symptoms  in  mild  and  severe  cases,  compared 
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with  cases  of  remittent  fever  in  all  grades  of  severity  Bud  stages; 
(±)  The  pathological  characters  of  the  morbid  processes  which 
take  place  in  severe  forms  of  yellow  fever,  compared  with  tit 
of  remittent 

Three  opinions  have  thus  been  held  regarding   the  essential 
nature  of  yellow  fever*     These  are, — (1.)  That  there  is  a  m> 

i$  form  of  yt  hieh  is  an  intense  and  virulent  form 

of  remittent,  and  which  becomes  more  or  less  a  continued  fever 

(0  LEGHORN,    LlND,    HUNTER,     Al,TSONt     CRAIGIE,     MARTIN).      (2.) 

That  it  is  a  continued  fever  of  a  specine  kind,  different  from 
all  other  continued  fevers  (Cullen,  Chisholm,    Blank,   Wool*, 
Hiksch,  Aknold,  Maclean).     (3,)   That  it  is  a  mixed   f> 
of  a  type  variable  between  the  remittent  and  continued  forms 
(Jackson,  Mosexey). 

The  grounds  upon  which  the  first  of  these  opinions  is  accepted 
are — that  in  the  symptoms  and  effects,  progress  and  pathology, 
of  remittent  fevers  and  ordinary  cases  of  yellow  fever,  we  are 
unable  to  discover  any  essential  differences,  but  merely  what  is 
title  to  intensity  of  morbid  action,  degree,  and  rapidity  of  progress. 
i  >  ►uiparisons  have  been  drawn  in  this  way  between  the  summer 
and  autumnal  remittents  of  the  south  of  Europe,  the  irmiUeiti 
fever  of  the   Mediterranean,  the  tropical  reinitient  of  the  East 
and  West  Indies  and  Central  Africa,  the  Bulam  fever,    oi 
fever  of  Sierra  Leone  and  Fernando  Po,  on  the  one  hand,  and 
between  some  of  the  cases  of  the  yellow  fever  of  Cadiz,  Gibraltar, 
Malaga,  Carthagena,  Leghorn,   Vera  Cruz,  Havanna,  Jam 
Domingo,  the  West  Indies  generally,  and  the  United  St 
the  other.     There  are  also  cases  in  which  no  distinction  car 
drawn  between  the  symptoms,   the  effects,  or  the  rapi 
action,  if  the  case  (considered  to  be  a  remittent)  is  compared 
with  some  cases  of  so-called  yellow  fever.     In  other  word- 
is  not  possible  to  distinguish  some  cases,  and  say  with  certainty 
that  they  are  cases  of  remittent  rather  than  of  yellow  fever 
of  yellow  fever  and  not  remittent. 

Causes  and  Modes  of  Propagation. — Facts  tending  to   establish 
the  concurrence  of  certain  terrestrial,  gaseous,  or  meteorological 
phenomena,  as  necessary  to  the  generation  and  development  of 
these  fevers,  are  of  a  very  conflicting  nature.     The  concm 
some,  however,  are  sufficiently  obvious,  and  are  applicable  to  the 
literal  and  paludal  fevers  generally. 
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By  numerous  observations  it  has  been  established  that  some 
aeriform  material  of  a  poisonous  nature  is  exhaled  from  marshy  or 
wet  grounds  in  the  progress  of  drying.  Agues  have  always  been 
observed  to  be  the  diseases  of  moist  or  marshy  districts;  and  to 
prevail  most  in  low,  swampy,  and  humid  countries,  where  seasons 
of  considerable  heat  occur.  The  vicinity  of  marshes,  or  of  a 
district  that  has  at  some  recent  time  been  under  water;  the  banks 
of  great  lakes,  and  the  shores  of  great  rivers  and  seas,  where  the 
water  flows  slowly,  and  in  some  places  stagnates,  in  shallow 
rivers  over  land  alluvial,  low,  and  flat;  extensive  flat  tracts  of 
wood,  where  much  moisture  is  constantly  present,  where  the 
process  of  drying  is  uninterrupted,  and  yet  the  surface  constantly 
exhaling  humidity; — these  are  some  of  the  terrestrial  physical 
conditions  in  which  the  paludal  and  the  literal  fevers  are  found 
to  abound.  It  must  also  be  admitted,  however,  that  these 
diseases  do  not  prevail  in  all  marshy  districts,  and  they  cannot, 
in  some  cases,  be  traced  to  a  residence  in  the  vicinity  of  marshes. 
Dr.  Wood  gives  an  interesting  example  of  the  occurrence  of  ague 
from  an  irritant  cause,  combined  with  the  force  of  habit.  "  For 
seven  successive  nights  M.  Brachet  bathed,  at  midnight,  in  the 
river  Saone,  towards  the  close  of  October,  when  the  water  was 
cold.  Retiring  to  bed  after  each  bath,  and  covering  himself 
warmly,  considerable  re-action  took  place,  which  terminated  in 
perspiration.  At  the  end  of  the  seventh  day  he  ceased  to  bathe, 
but  was,  nevertheless,  nightly,  about  the  same  hour,  attacked 
with  a  regular  intermittent  paroxysm,  consisting  of  the  cold,  hot, 
and  sweating  stages,  which  returned  for  about  a  week,  when 
it  ceased  spontaneously  on  the  occurrence  of  an  event  which 
kept  him  out  of  his  bed  at  the  hour  of  paroxysm,  and  induced 
him  to  take  a  ride  on  horseback,  which  excited  and  warmed 
him."  Cases  having  their  origin  in  such  causes,  however,  are 
of  exceedingly  rare  occurrence,  so  far  as  the  records  of  medicine 
show. 

The  concurrence  of  circumstances  under  which  paludal  and 
literal  fevers  have  been  observed  to  become  developed  may  be 
shortly  stated  as  follows: — (1.)  A  certain  degree  of  heat.  A 
high  temperature  is  especially  favourable  to  the  production  of 
malaria,  and  the  more  so  when  acting  on  moist  alluvia]  soil  (2.) 
A  certain  relation  as  to  season,  variable  with  the  geography  of  the 
locality  in  which  such  fevers  prevail    The  season  of  the  year 
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t  marked  id   tropical   climates  is  that   which   immediately 
succeeds  the  cessation  of  the  rains,  or,  as  it  is  called,  "  the  dr; 
up  of  the  rains/'     (3.)  Low  swampy  grounds  and  ex 
fields  are  well- known  sources  of  malaria     In  such  districts  clouds 
of  mist  are  often  seen,  wafted  along  the  earth's  surface  for  railes ; 
and  it  is  believed  that  malaria,  whatever  be  their  nature,  cling  to 
such  mists.      Bat  although  it  has  been  observed  that  absolute 
marshes  do  not  always  produce  agues,  nor  that  agues  are  alw 
due  to  obvious  marshes,  yet  it  is  generally  found  that  in  districts 
where  such  paludal  fevers  abound  the    surface  is  porous,  p 
trable,  and  retentive  of  moisture,  although  it  does  not  appear 
the  surface   of  the  ground ;    that  the  district  had  been  at 
time  submerged ;  and  that  it  continued  slowly  but  constant!; 
undergo  the  process  of  desiccation  :  or  while  at  certain  seasons  it 
imbibes  moisture  from  local  or  meteorological  sources,  at   otttfiff 

■<>ns  it  undergoes  the  drying  process  under  intense  solar  h< 
Such  are  some  of  the  t  l:ly  and  febrilerous   districts  in 

Europe,  India,  and  America.  For  example,  the  Maremrna  of 
Italy ;  the  district  of  the  Lakes  near  Yarna,  in  Bulgaria ;  many 
districts  in  Burmah ;  many  newly  cleared  tracts  in  North 
America ;  and  many  parts  in  the  south  of  Spain.  Iti  most  of 
tlirse  places  the  conditions  of  the  surface  of  the  ground  are  very 

h  alike.  While  no  obvious  appearance  of  a  marsh  exists, 
vigour  of  vegetation  is  extreme,  amphibious  animals  abound,  of 
the  batrachian  kind,  plants  and  cephalapodous  mollusca  of  no  tori* 
ously  marshy  regions  find  a  habitat,  and  the  rich  alluvial 
so  iiii perfectly  cultivated  that  the  process  of  vegetation  is  not 
adequately  exhausted,  and  a  surface  of  humid  ground  is  exposed 
to  the  solar  heat,  and  so  exhales  a  material  which  exercise 

it    ■!«  li'terious   influence   on    the    human  frame.      It   is 
believed  that  the  number  of  insects  and  some  with  which 

a  place  abounds  are  more  significant  of  its  insalubrity  than 
almost  any  other  circumstance;  and  that  a  mixture  of  animal  and 
vegetable  matters  undergoing  decay  give  riao  to  miasms  much 
more  noxious  than  those  resulting  from  vegetable  matter  alone. 
Dr.  Fergusson,  in  The  Edinburgh  Philosophical  Transactions, 
Vol  ix.,  p,  273,  was  the  first  author  who  clearly  proved  that 
drying  of  all  porous  soils,  from  which  watery  fluid 
evaporated,  was  the  genuine  source  of  exhalations  capable  of 
producing  the  paludal  fevers;  and  that  the  febriferoua  aeii 
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of  these  exhalations  was  influenced  by  the  character  of  the  season, 
the  moisture,  the  temperature,  and  the  aerial  movements  of  the 
atmosphere. 

The  evidence  regarding  the  geological  nature  of  soil  as  a  cause 
of  ague  is  somewhat  conflicting.  It  is  a  fact  that  the  usual 
localities  in  which  paludal  fevers  abound  are  those  in  which  the 
soil  consists  of  mineral,  vegetable,  and  animal  matters,  mixed 
together  in  such  proportions  and  of  such  constituents  chemically 
as  tend  to  absorb  moisture  and  retain  it,  and  subsequently  to 
decompose.  Such  soils  are  known  as  alluvial.  Paludal  fevers 
abound,  however,  where  soils  of  a  different  nature  predominate. 
Level  plains  of  sand,  or  dry,  loose,  open  gravel,  are  soils  where 
malarial  fevers  have  prevailed. 

"  The  first  time  I  saw  intermittent  and  remittent  fever  become  epi- 
demic in  an  army,"  writes  Dr.  Fergusson,  "was  in  1794,  when,  after  a 
very  dry  and  hot  summer,  our  troops  in  the  month  of  August  took  up  an 
encampment  at  Eosendaal,  in  South  Holland.  The  soil  was  a  level  plain 
of  sand,  with  perfectly  dry  surface,  where  no  vegetation  existed,  or  could 
exist,  but  stunted  heath  plants.  On  digging,  it  was  uuiveraally  found 
percolated  with  water  to  within  a  few  inches  of  the  surface,  which,  so  far 
from  being  at  all  putrid,  was  perfectly  potable  in  all  the  wells  of  the 
camp." 

High  grounds  near  exposed  marshes  are  often  more  unhealthy 
than  the  places  immediately  adjoining,  which  are  on  a  level  with 
them.  Rocky  places,  such  as  Ciudad  Bodrigo,  Gibraltar,  and 
Malaga,  have  now  and  then  been  ravaged  by  epidemics  of  litoral 
and  paludal  fevers,  and  the  rocky  shores  and  islands  of  the  Medi- 
terranean— for  instance,  Minorca,  Sardinia,  Sicily,  Cephalonia, 
and  all  the  Cyclades — abound  as  much  in  these  fevers  as  the 
most  level  parts  of  Holland ;  and  the  West  India  Islands,  most 
of  which,  although  coralline  rocks,  are  the  native  soil  of  these 
diseases.  Soil  composed  of  tenacious  or  stiff  clay  (argillaceous) 
is  highly  retentive  of  moisture„and  is  difficult  either  to  dry  or 
to  drain.  The  basin  of  the  Thames,  comprehending  Middlesex, 
Essex,  Surrey,  and  Kent,  is  almost  entirely  clay  land,  and  is  the 
district  of  England  where  agues  most  of  all  prevail,  especially 
along  the  banks  of  the  Medway  and  the  Thames.  In  the  days  of 
Sir  Gilbert  Blane  agues  had  almost  entirely  ceased  to  occur  in 
London,  and  the  cases  which  he  treated  he  believed  to  have  been 
imported  from  malarious  districts  around;  and  the  same  may  be 
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said  of  those  of  the  present  day.  A  hundred  years  before  the 
time  of  Sir  Gilbert  Blane,  however,  we  find  that  agues  prevailed 
in  situations  in  the  town  of  London  where  they  are  now  wholly 
unknown,  such  as  Russell  Street.  Covent  Garden,  Fleet  Street, 
Fetter  Lane,  Newgate  Street,  Paternoster  Bow,  Cheapcdde,  Smith- 
field,  and  Fencbnrch  Street  At  the  present  time  ague  rarely 
occurs  in  London,  except  on  the  south  side  of  the  river,,  especially 
in  Bermondsey  and  Botherhithe,  and  chiefly  in  persons  who  have 
recently  been  exposed  to  malaria  in  Kent  or  Essex,  and  who  have 
come  from  marshy  districts,  either  quite  recently  or  within  a  few 
months.  The  malarious  influence,  still  in  the  metropolis,  seems, 
however,  sufficiently  powerful  to  imprint  a  periodic  character 
upon  various  local  affections,  and  occasionally  to  give  rise  to 
fevers  of  a  remittent  type.  Recently  (in  1856)  such  affections 
have  been  unusually  prevalent;  but  the  forms  of  ague  now  met 
with  in  London  are  more  tractable  and  milder  than  those  which 
formerly  prevailed  (Dr.  Peacock). 

It  is  observed  that  the  surface  of  the  earth  may  be  dried  either 
by  the  direct  rays  of  the  sun,  or  by  currents  of  hot  dry  air 
wafted  over  it,  or  by  both  combined ;  but  it  is  principally  by  the 
direct  rays  of  the  sun  that  the  deleterious  material  of  the  soil  is 
liberated ;  and  it  seems  to  be  at  a  certain  period  of  this  "  drying 
up  "  process  that  the  exhalations  are  more  potent  than  at  another 
time  in  developing  paludal  fevers.  The  exposed  grounds,  after 
clearing  off  the  copious  vegetation  from  dense  jungles,  so  as  to 
admit  the  influence  of  the  sun  s  rays  in  "  drying  up,"  is  known  to 
be  a  fertile  source  of  malaria. 

There  appears  also  to  be  a  certain  state  of  the  human  frame 
which  renders  it  more  than  usually  susceptible  to  this  disease. 
The  natives  of  warm  and  tropical  climates  are  much  less  fre- 
quently and  less  violently  attacked  with  paludal  or  litoral  fevers 
than  settlers  or  visitors  from  other  lands,  such  as  the  natives  of 
Europe  or  the  northern  parts  of  America.  In  the  Mediterranean, 
along  the  coast  of  Africa,  in  the  East  Indies,  in  West  India 
Islands,  in  the  Southern  States  of  the  Union,  new-comers  from 
the  northern  latitudes  are  almost  invariably  attacked,  and  suffer 
much  more  severely  from  the  fever  than  those  who  have  been 
long  in  the  country.  It  has  been  also  noticed  that  those  who, 
after  residing  in  a  territory  where  paludal  fevers  abound,  have 
been  out  of  it  for  some  time,  an  augmented  susceptibility  to 
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renewed  attacks  of  the  fever  becomes  manifest  on  their  return 
(Craioie). 

Other  causes  predispose  to  those  fevers,  and  none  more  than 
laborious  or  fatiguing  duty  in  military  or  naval  operations,  labour- 
ing in  the  sun,  excess  in  eating  or  drinking,  intellectual  exertion 
combined  with  bodily  fatigue,  and  a  crowded  state  of  the  popu- 
lation. Indeed,  insolatio,  or  heat  apoplexy,  is  regarded  by  many 
as  a  form  of  remittent  fever  (Johnston,  Martin,  Hill). 

When  a  remittent  fever,  or  other  paludal  or  litoral  fever,  has, 
under  certain  concurrent  circumstances  of  weather,  season,  and 
physical  peculiarities,  made  its  appearance  in  any  locality,  it 
necessarily  attacks  all  those  who  are  by  constitution,  habit,  and 
age,  susceptible  and  predisposed;  and  the  majority  of  these, 
especially  if  enfeebled  by  previous  dynamic  or  organic  disease,  it 
destroya  The  population,  therefore,  which  outlives  such  an 
epidemic  visitation  are  no  longer  equally  susceptible,  and  are 
greatly  less  likely  to  be  attacked  the  ensuing  season,  unless  it  is 
more  febriferous  than  the  past,  which,  though  sometimes,  is  not 
generally  the  case.  The  effect  of  this,  therefore,  is,  that  while 
the  endemial  disease  continues  for  a  season  to  attack  and  destroy 
its  vrdiiiary  annual  proportion  of  the  population,  it  does  not  for 
several  years  attack  the  extraordinary  proportion,  because  that 
proportion  is  not  yet  ready  for,  or  susceptible  of,  its  attacks.  In 
the  course  of  a  few  seasons,  however,  during  which  the  young 
have  grown  up  and  become  adult,  the  adult  have  become  careless, 
and  perhaps  irregular  and  incautious  by  long  immunity,  and  their 
constitutions  have  become  less  able  to  resist  deleterious  or 
morbific  impressions,  and  the  whole  population  of  the  place 
has  become  generally  augmented  by  the  arrival  of  persons  from 
various  other  countries;  a  considerable  number  of  susceptible  per- 
sons is  gradually  accumulated;  and  at  the  end  of  five  or  six  years 
a  place  of  25,000  or  30,000  inhabitants  becomes  augmented  per- 
haps by  an  additional  fifth,  or  even  by  a  third.  The  majority, 
or  the  totality  of  these  persons,  are  all  more  or  less  predisposed 
and  susceptible ;  a  season  of  excessive  drought  ensues,  in  which 
solar  desiccation  and  little  wind  form  conspicuous  characters; 
fever  appears,  and  spreads  at  first  slowly  and  gradually,  but 
afterwards,  springing  up  in  many  points,  rapidly  coalesces;  and 
in  a  short  time  is  so  general  and  fatal  that  it  assumes  an 
epidemic  character.  The  usual  mortality  in  the  meantime  take* 
VOL.  L  2  L 


nrTERMTTTENT   PALUDAL   FEVER, 


+Ti  tk+  susceptible  and  predisposed  subjects  pass  through 

or  are  cut  off;  and  the  population  of  the  place  is 

lotted  t<>  its  state  of  epidemic  insusceptibility  and 

or  ordinary  liability,      This    is    the    usual    course  of 

paludal  or  literal  fevers  in  all  countries  within  the 

child,  indeed,  within  the  45th  degree  of  north  and  south 

(Craigie). 

A  question  of  much  interest  in  connection  with  wi  has 

u  rise  to  considerable  speculation.     It  relates  to  the  vtiri* 
He  malarious  poison.      Is  the  poison  which  gives  rise  to  a 
iptoiidi't  different  from  that  which  produces  a  tertian; 

i*  this,  in  its  turn,  different  from  that  which  produces  a  tmy/ 
fever;  and  this,  again,  different  from  that  which  gives  rise  to  Um 
malarious  form  of  yellow  fever t  Our  knowledge  is  not  yet 
iently  precise  and  extensive  to  settle  these  points.  But  when 
we  see  a  large  body  of  men  placed  under  the  same  circumstances 
as  to  food,  drink,  and  clothing,  and  labour,  and  exposed  to  the 
ic  causes  of  disease,  in  the  same  way  and  in  the  same  place, 
some  of  whom  are  seized   with   quoth*  <t.e,  others  with 

!icm,  and  others  with  remittent  fever,  the  presumption  is  that 
the  same  cause  has  produced  different  diseases,  according  to  its 
intensity,  the  constitution  of  the  individual,  and  the  predisp> 
causes  to  which  he  may  be  subjected.     Other  facts  also  £a\ 
this  presumption — namely,  remittent  fevers  are  known  to  para 
into  em  agues;  and  these  again  into  tertian  agues. 


INTERMITTENT  PALUDAL  FEVER,  ok  AGUE— FebrU  Intermittens. 

DennitioiL — Febrile  phen&memi  occurring  in  paroxymi*,  and 
observing  a  certain  regular  succession,  characterized  by  unnal  i 
eooliiess,  iinnatwmt  Jieat,  and  unnatural  cutaneous  discharge, 
which  prove  a  temporary  crisis,  and  usher  m  a  remissum. 
TksBi  phenomena  are  developed  An  an  %mkd*rmpteA  series  or 
succession,  mm*  or  less  regular,  which  pass  into  each  other 
nsible  si* 

Symptoms. — The   disease  may  be  sudden  in  its  attack,  tin' I 
without  previous  illness;  but  more  commonly  it  is  precede! 
general  indisposition,  headache,  weariness,  pain  in   the  limbs, 
thirst,  loss  of  appetite,  white  tongue  and  frequent  puke,  high- 
coloured  urine  and  dark-coloured  discharge  from  the   bowels. 
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These  prodromes  are  accompanied  with  well-marked  exacerbations 
and  remissions  of  fever,  displaying  a  periodic  tendency.     After 
this  feverish  state  has  lasted  from  four  days  to  a  fortnight,  the 
patient  is  seized  with  severe  rigor,  and  the  ague  is  manifested.    The 
phenomena  of  an  attack  or  "  fit  of  the  ague"  are  the  following: — 
The  paroxysm,  like  the  disease,  may  be  of  sudden  invasion,  and 
the  patient  may  be  in  good  health  up  to  the  time  of  attack;  or  it 
may  be  preceded  by  languor,  debility,  frequent  yawnings,  and 
great  unwillingness  to  make  the  least  exertion.    In  whichever 
way  the  cold  stage  begins,  the  patient  experiences  first  a  sensa- 
tion of  coldness  of  the  extremities,  then  of  the  back,  and  lastly  of 
the  whole  body;  at  the  same  time  the  nails  turn  blue,  and  the  fea- 
tures shrink,  becoming  pale  and  sharp.    If  the  case  be  severe,  the 
whole  body  shrivels  up,  turns  purple,  and  the  surface  of  the  skin 
assumes  that  rough  condition  popularly  named  "  goose-skinned." 
The  coldness  increasing,  the  motor  nerves  of  the  fifth  pair  are 
affected,  and  the  teeth  begin  to  chatter ;  and  this  tremor  extends 
to  every  muscle,  till  the  whole  body  shakes  with  rigor.    Cough, 
dyspnoea,  and  oppression  of  the  praecordia  now  occur,  with  a 
painful  sensation  round  the  temples  and  down  the  back.     The 
patient  often  suffers  from  nausea  and  vomiting,  and  the  latter 
symptom  is  speedily  followed  by  the  hot  stage.    When  the  cold 
stage  has  lasted  a  period  varying  perhaps  from  half  an  hour  to 
two  hours  and  a  half,  a  re-action  takes  place,  accompanied  by 
partial  warmth,  or  flushings.     These  extend,  and  at  length  the 
whole  body  acquires  a  heat  greater  than  natural,  or  from  105°  to 
107°.     As  the  heat  returns,  so  also  does  the  colour,  and  the  body, 
especially  the  face,  becomes  preternaturally  swollen  and  red.    The 
hot  stage  being  formed,  the  heart  and  arteries  beat  with  unusual 
violence,  and  headache,  with  a  frequent  full  pulse,  and  all  the 
distressing  symptoms  of  continued  fever,  are  present.     "  The  mean 
duration  of  this  stage  is  from  three  to  eight  hours.    At  its  close 
a  gentle  moisture  breaks  out,  first  on  the  forehead,  and  thence 
extends  till  the  patient  lies  in  a  general  sweat,  sometimes  so 
profuse  as  to  soak  the  bed  and  linen  as  completely  as  if  they  had 
been  dipped  in  water.    After  the  sweat  has  continued  to  flow  for 
some  time  the  fever  gradually  abates,  a  state  of  apyrexia  ensues, 
the  paroxysm  is  terminated,  and  (a  sense  of  exhaustion  excepted) 
the  patient  feels  restored  to  health.     Sometimes,  however,  he 
continues  pale,  debilitated,  and  incapable  of  all  exertion,  till,  OD 
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the  recurrence  of  the  paroxysm,  the  symptoms  just  described 
repeated 

Upon  the  approach  of  the  attack  the  pulse  is  slow  ami 
but  as  the  sense  of  coldness  increases  it  becomes  small,  rapid,  and 
irregular.     When  the  hot  stage  forms,  the  pulse  becomes  full  and 
strong;  and  on  the  sweat  breaking  out  it  again  becomes  a 
rapid,  and  at  length  natural 

The  tongue,  in  mild  forms  of  the  disease,  is  clean  in  ihe  cold 
stage,  white  in  the  hot  stage,  and  again  cleans  after  the  sweat  has 
Ho  wed.  In  severe  eases  the  tongue  is  white  during  all  the  stages, 
iiu'I  also  during  the  apyrexia,  while  in  the  worst  eases  the  tongue 
is  brown  in  all  the  stages.  Excepting  some  unusual  instances, 
attended  throughout  with  diarrhoea,  the  patient  seldom  passes  a 
stool  till  towards  the  close  of  the  paroxysm,  when  it  is  generally 
a  loose  one.  It  frequently  also  happens  during  the  cold  stage 
that  tumors  subside,  or  ulcer-  dry  up,  but  the  tumor  generally 
re-appears,  and  the  ulcers  discharge  as  soon  as  the  sweating  stage 
Ih  formed. 

The  paroxysm  of  intermittent  fever,  of  whatever  description 
conventionally   considered    to    terminate    in   twenty-four   hourx 
The  duration,  however,  varies   in    different  types.     These  fcj 
have  been  named — qv.oti>  rtiant  and  q  Dr,  Bn 

conceives  the  mean  length  of  a  qui>  to  be  sixteen  hours, 

that  of  a  tertian  ton  hours,  and  that  of  a  quartan  six  hours. 

The  febrile  paroxysm,  or  fit  of  intermittent  fever,  has  three 
.  a  hot  stage,  and  a  8 w eating  stage.     These 
three  stages  are  not  necessarily  of  an  equal  duration,  but  \ 
greatly  in  different  cases.     The  duration  of  the  cold  stage  is  from 
a  few  minutes  to  five  or  six  hours,  and  in  general,  if  th»- 

k,  the  shorter  the  cold  stage  the  longer  the  hot  stage.     The 
hot  stage  may  last  from  half  an   hour  to  any  period  less  \ 
twenty-four  hours.    The  sweating  stage  is  generally  shorter  than 
either  of  the  former,  and  sometimes  does  not  exist  at  all     The 
rule,  however,  is,  that  the  gi  has  the  shortest  cold  stage 

;md  the  longest  hot  stage;  the  t<  ■  longer  cold  stage  and  a 

shorter  hot  stage  than  the  quotidian;  while  the  quartan  htt 
longest  cold  stage  and  the  shortest  hot  stage  of  all  the  vai 

The  varieties  of  intermittent  fever  are  distinguished  from  each 
other  by  the  interval  of  timo  which  elapses  between  etoh 
paroxysm.      Fur   instance,   when   the  paroxysm    returns  every 
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twenty-four  hours  it  is  termed  a  quotidian,  when  every  forty-eight 
hours  a  tertian,  and  when  every  seventy-two  hours  a  quartan; 
and  these  primary  types  have  been  extended  by  early  writers  to 
every  period  comprised  within  a  mensual  or  bimensual  period. 

Of  these  primary  types  it  is  believed  that  in  Europe  the  tertian 
is  by  far  the  most  common  type,  then  the  quartan,  and  lastly  the 
quotidian  (Watson,  Copland,  Christison).  But  this  law  is  by 
no  means  general;  for  M.  Maillot  treated  2,354  cases  of  inter- 
mittent fever  occurring  in  the  French  army  in  occupation  of  a 
portion  of  the  northern  shores  of  Africa,  and  he  found  of  that 
number  1,582  were  quotidian,  730  teHian,  and  26  quartan.  In 
the  Peninsular  war  the  quotidian  was  likewise  the  prevailing 
type,  and  at  one  time  they  were  in  the  proportion  of  16  to  1  of 
any  other  type.  In  the  West  Indies  the  tertian  and  the  quartom 
are  only  about  one-twelfth  of  the  whole  number  of  intermittents 
treated,  the  rest  being  quotidians.  At  Prome,  in  Burmah,  298 
cases  from  the  2d  Bengal  European  Regiment  were  admitted 
into  hospital  for  intermittent  fever  in  1853,  of  which  249,  or  83*5 
per  cent.,  were  quotidian,  and  49,  or  16  per  cent,  were  tertian 
(Murchison).  The  results  given  concerning  the  Madras  Medical 
Service  are  very  similar  (Waring). 

Most  authors  who  have  written  on  intermittent  fever  have 
stated  that  the  accession  of  the  quotidian  paroxysm  occurs  early 
in  the  morning,  that  of  the  tertian  about  noon,  and  that  of  the 
quartan  in  the  afternoon,  between  three  and  five  o'clock.  But 
to  this  law  there  are  many  exceptions.  According  to  Maillot, 
of  1,582  quotidians,  1,089  occurred  from  midnight  to  mid-day, 
and  493  from  mid-day  to  midnight  This  result  is  corroborated 
by  Dr.  Murchison's  observations  at  Prome,  in  Burmah.  In  86 
out  of  113  cases —  i.  e.,  in  76  per  cent. — the  paroxysm  commenced 
between  midnight  and  noon;  and  in  27  cases,  or  24  per  cent., 
between  noon  and  midnight.  The  most  frequent  hours  of  attack 
were  9,  10,  and  11  A.M.;  and  in  65  per  cent,  of  the  cases  the 
paroxysms  commenced  between  8  A.M.  and  noon. 

Of  730  ttHians,  550  occurred  from  midnight  to  mid-day,  and 
180  from  mid-day  to  midnight;  out  of  26  quartans,  13  were 
seized  from  mid-day  to  midnight,  and  13  from  midnight  to  mid* 
day.  As  the  most  general  conclusion,  the  paroxysm  returned  in 
a  great  majority  of  the  quotidian  cases  from  ten  to  twelve  o'clock, 
and  in  the  tertian  from  nine  to  twelve  o'clock. 
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The  Temperature  in  Cases  of  Intermittent  Fever. — The  paroxy 
of  fever,  notwithstanding  the  ^objective  sensation  of  chilliness,  ia 
in  variably  indicated  by  a  decided,  sudden,  and  rapid  rise  of 
tempera  tine.  Jn  this  respect  it  resembles  the  accession  of  fibfi- 
cula;  but  while  the  latter  requires  only  from  eighteen  to  twenty- 
four  hours  from  the  commencement  of  the  rise  of  temperature 
the  end  of  the  defervescence,  in  perfectly  normal  cases  of  inttr- 

fever  there  is  a  whole  day  free  of  fever  between  e\ 
two  day  a  of  the  paroxysm,     All  the  types  of  the  fever  pre 
this  characteristic   peculiarity  of  a  sudden   and  speedy  rise 
temperature  to   a  high   degree   (mostly  up  to   105Q   or  106  3 
Falir.);  and  of  an  equally  rapid  and  complete  defervescence,  till 
the  period  of  another  fever  paroxysm  comes  about.     This  com- 
portment as  to  temperature  secures  correctness  of  diagnosis  in 
cases  which  may  he  obscure  or  ambiguous 

The  follow! ug  diagrams  represent  the  variations  of  teinj 
ch  of  the  three  types  of  the  fever: — 


(1J   TYPICAL    RANGE  OF  TEMPERATURE    IN   A   CASE    OF    INTERMIT- 
TENT FEVER  OF  QUOTIDIAN  TIPE.      THE  RECORDS  IX 1  I 
THE  HIGHEST  AND    LOWEST    TEMPERATURES    DAILY    (Wutl* 
derlklr- 

Ut  day.     Jfctdsf.     3d  day*     4th  day.     Slkday,     Bthdof, 

mod*  1  f 
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(3.)  TYPICAL  RANGE  OF  TEMPERATURE  IN  A  CASE  OF  INTERMIT- 
TENT FEVEE  OF  THE  QUARTAN  TYPE.  TITE  RECORDS 
INDICATE  THE   HIGHEST  AND   LOWEST   TEMPERATURES  BA< 

DAY  (Wunderlich). 
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In  a  paroxysm  of  intermittent  fever  much  may  be  learned  as 
to  the  relations  of  the  excretions  to  temperature,  and  especially 
those  of  the  urine,  by  observing  the  changes  of  temperature  in 
very  short  spaces  of  tame:    for  example,  every  fifteen,  or  even 
every   five    minutes    (Michael,  Jones,  Ringer),     The  rise  of 
temperature   is  found   to   begin  with,  or  even    to  prec 
sensation  of  chilliness.     It  takes  place  at  first  slowly;  and  gradu- 
ally, by  about  the  middle  of  the  period  of  chilliness,  the  rise 
becomes   greatly   accelerated,    lasts  through  the  ]>eriod   of  the 
sensation  of  great  heat,  and  may  even  extend  into  the  s 
stage-     At  the  commencement  of  the  sweating  stage,  small  vm 
lations  occur,  and  continue   for  a  short  time;   and    when 
sweating  has  fairly  set  in,  the  decrease  of  temperature  begins,  and 
progresses  steadily,  without  any  temporary  rise,  and  with  great 
regularity,  decreasing  at  the  rate  of  2°  Fahr,  (or  more)  every  five 
to  fifteen  minutes,  till  it  has  arrived,  after  several  hours,  at  the 
normal  h 

Condition  of  the  Urine.— The  observations  made  on  the  condi- 
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tion  of  the  urine  are  divisible  into  two  series,  as  arranged  by  Dr. 
Parkes  (L  c.,  p.  235).  (1.)  The  condition  of  the  urine  during 
the  fit,  as  compared  with  the  urine  of  a  non-febrile  period; 
(2.)  The  condition  of  the  urine  of  twenty-four  hours  during  a 
fever  day,  as  compared  with  the  twenty-four  hours'  urine  of  a 
non-fever  day. 

During  the  fit  and  the  apyrectic  period  the  water  of  the  urine 
is  increased  in  amount  during  the  cold  and  hot  stages:  it  is  most 
abundant  at  the  termination  of  the  cold  or  commencement  of  the 
hot  stage.  It  decreases  during  the  latter  part  of  the  hot  stage 
slowly,  and  rapidly  during  the  sweating  stage.  The  amount  of 
increase  is  variable,  and  stands  in  no  relation  to  the  quantity  of 
fluid  drank,  and  may  be  great  when  this  is  small  (Ringer).  The 
amount  of  urea  excreted  by  a  person  with  ague,  not  actually 
suffering  from  a  fit,  is  less  than  in  health;  but  directly  the  fit 
commences — that  is,  at  the  very  first  moment  of  elevation  of  tem- 
perature— or  even  for  some  time  before  this,  the  urea  suddenly 
increases  —  an  increase  which  lasts  during  the  cold  and  hot 
stages,  and  then  sinks,  sometimes  gradually,  sometimes  suddenly, 
through  the  sweating  stage,  or  into  the  commencement  of  the 
intermission.  It  then  falls  below  the  healthy  average.  The 
amount  of  increase  is  very  variable,  and  the  type  of  the  fever 
has  no  influence  upon  it ;  but  there  seems  to  be  a  very  close  con- 
nection between  the  temperature  and  the  amount  of  urea.  The 
amount  corresponding  to  a  degree  of  Fahrenheit  was  greater  at 
a  high  than  a  low  temperature;  and  in  the  fit  of  each  day  the 
same  amount  was  excreted  for  each  degree  of  temperature 
{Med.-Chir.  Trans.,  1859).  This  increase  in  the  urea  must  be 
regarded,  in  some  measure  at  least,  as  an  indication  of  increased 
metamorphosis;  and  the  close  relation  to  the  febrile  heat 
certainly  implies  that  it  owns  only  this  source,  and  is  not  caused 
by  elimination  following  previous  retention  (Parkes). 

The  uric  acid  is  greatly  increased  during  the  fit;  and  after  the 
fit  there  are  often  deposits  of  urates,  either  spontaneously  or  on 
the  addition  of  a  drop  of  acid,  and  it  seems  probable  that  the 
increase  in  the  excretion  of  uric  acid  continues  for  some  time 
after  the  paroxysm;  and  the  enlargement  of  the  spleen  in  con- 
nection with  this  great  increase  of  uric  acid  is  probably  not 
fortuitous  (Ranke).  The  influence  of  quinine  in  diminishing 
the  amount  of  uric  acid  in  health  is  of  interest  in  connection 
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with  its  effect  upon  malaria,  and  with  the  condition  of  the  spleen 
in  malarious  fever  (RaNKE,  Bosse),    The  chloride  of  sodiun 
increased   during  the   cold  and    hot   stages  to  a  great   de_ 
(Tracbe,  Ringer),— to  five  times  the  normal  amount;  and  p3 
phoric  acid  is  diminished  to  one-eighth  (Nicholson). 

The  results  are  contradictory  regarding  the  urine  of  a  fever 
day,  compared  with  the  urine  of  a  fever-free  day,  Tliis  may  be 
explained  to  some  extent  by  the  relative  duration  of  the  fit* 
compared  with  the  fever-free  period;  and  great  differences  may 
arise  from  the  comparative  length  of  the  apyrectic  period 
the  fever  days;  also  from  the  severity  or  the  reverse  of  the 
tit,  and  from  JL lie  amount  of  food  and  drink  able  to  be  taken. 
With  respect  to  abnormal  constituents,  albumen  is  found 
during  the  fit  in  a  considerable  number  of  cases*  Blood  in  &< 
quantity,  and  renal  cylinders,  are  seen  about  as  frequently  a» 
albumen;  and  occasionally  chronic  Bright's  disease  is  a  oon- 
sequenoe  of  ague,  (Pajikes,  L  c.) 

Treatment. — The  treatment  of  agues  varies  in  a  great  degree 
with  the  complications  of  the  disease;  such  as  with  tbe  splenic 
and  hepatic  congestions,  and  the  inflammatory  affections  of  tl 
and  other  organs,  which  are  apt  to  be  established  during  tin 
existence  of  an  intermittent  fever.     During  each  paroxysm,  and 
subsequent   to   it,  the   condition  of  the   two    important   organs 
referred  to  ought  to  be  carefully  observed;  and  it  ought  to  be 
<  observed,  also,  whether  any  symptoms  exist  of  congestion 
actual  exudation  into  the  cranial  or  abdominal  organs.     When 
the  type  of  the  fever  is  malignant,  or  of  a  severe  and  com- 
plex kind,  or  when  the  complications  are  locally  severe,  it  w 
difficult  to  cure  an  ague,  which  otherwise  is  a  very  manageable 
disease,     During  the  cold  stage,  especially  if  it  ia  of  long  dura* 
tion,  the  liver,  and  especially  the  spleen,  become  turgid,   the 
symptoms  of  which  generally  disappear  with  the  sweating  st. 
of  the  fever.     It  is  when  the  endemic  influences  are  sev 
when  the  attacks  are  prolonged  over  months  and  years,  that  tl 
ms  begin  to  suffer  permanently  from  organic  disease/ 

It  is  useless  to  attempt  the  cure  of  intermittent  fever  if  the 
sufferer  is  permitted  to  remain  within  the  sphere  of  malarial 
influences,  or  even  in  those  geographical  latitudes  which  are 
said  to  be  peculiarly  malarial.  It  is  now  an  established  fact  that 
none  can  become  acclimated  so  as  to  withstand  the  influence 
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malaria.  When  organic  complications  exist,  they  must,  if  possible, 
be  remedied,  because  they  maintain  the  morbid  sensibility  during 
the  intermission,  and  prevent  the  cure  of  the  ague. 

In  the  warmer  latitudes  the  following  account  of  the  treatment 
of  intermittent  fever  is  that  laid  down  by  Sir  Ranald  Martin. 
During  the  cold  stage  of  the  fever,  while  emetics  seem  to  be  indi- 
cated, they  are  not  in  repute.  Warm  drinks,  ammonia,  ether, 
camphor,  and  other  diffusible  stimuli,  with  the  application  of 
external  warmth,  seem  to  be  preferred  by  most  practitioners. 
During  the  hot  stage,  a  full  dose  of  calomel,  with  James's  powder, 
should  be  given  at  once,  and  in  three  hours  this  should  be 
followed*  by  a  brisk  cathartic,  diluent  drinks  being  freely  used 
meanwhile,  along  with  some  cooling  diuretic.  The  tartarized 
antimony,  with  nitrate  of  potash,  is  recommended,  as  it  answers 
the  double  purpose  of  exciting  to  action  the  functions  of  the 
skin  and  the  kidneys.  On  the  following  morning,  the  intermis- 
sion being  completely  established,  the  sulphate  of  quinine  is  to  be 
administered.  The  influence  of  this  medicine  on  a  person  in 
health,  as  observed  by  Dr.  Ranke,  is  to  diminish  the  quantity  of 
uric  acid  in  the  urine  (Med.  Tvmes,  May  30,  1857) — an  observa- 
tion which  has  been  recently  confirmed  by  Bosse,  of  Dorpat, 
and  is  of  interest  in  relation  to  its  influence  upon  the  spleen.  It 
is  to  be  given  at  intervals  of  three  hours  during  the  day,  the 
patient  being  kept  in  bed,  and  supplied  with  farinaceous  food 
only.  In  the  simple  cases,  when  removed  from  the  sphere  of 
malarial  influence,  it  may  not  be  necessary  to  give  mercurials 
•  more  than  once  or  twice,  but  active  purgatives  are  always  bene- 
ficial in  relieving  the  full  and  congested  state  of  the  abdomen 
generally,  during  the  continuance  of  intermittent  fever.'  There 
are  cases  of  intermittent  fever,  however,  complicated  with  hepatic 
and  other  engorgements,  and  which  continue  to  recur  despite  of 
all  means,  until  a  few  doses  of  calomel,  followed  by  purgatives,  are 
administered :  then  the  quinine,  which  before  failed,  will  speedily 
cure  the  disease.  The  compound  jalap  powder,  combined  with 
calomel,  is  found  very  beneficial  for  this  purpose.  It  appears  that 
certain  morbid  conditions  both  of  liver  and  spleen  may  produce 
and  maintain  the  tendency  to  recurrences  of  ague.  Ramazini 
relates  the  case  of  a  patient  harassed  by  an  obstinate  ague,  and 
who  was  cured  by  mercurial  frictions  administered  for  syphilis. 
The  influence  of  splenic  disease  in  keeping  up  the  morbid  train  of 
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actions  of  the  original  fever,  anil  in  producing  relapses,  has  I 

recorded  by  M.  Fiorry.     In  more  than  500  cases  of  a^ 

he  observed  the  state  of  the  spleen,  he  cornea   to  the   folhn 

lusions, — namely,  that  the  organ  is  invariably  enlarged  during 
the  progress  of  the  fever?  and  that  by  the  use  of  quinine  the 
spleen  diminishes  in  size;  that  its  reduction  in  size  bears  some 
relation  to  the  quantity  of  quinine  taken;  that  the  effect  it 
produces  upon  the  fever  is  in  proportion  to  the  reduction  of 
spleen;  that  the  disease  is  cured  simultaneously  with  the  sub- 
sidence of  the  splenic  enlargement;  and  that  the  fever  is  ap 
recur  so  long  as  the  spleen  exceeds  its  normal  size. 

When  the  fever  is  severe,  accompanied  with  pra>cordiaI  n| 
sion,  painT  fulness  of  the  spleen  or  liver,  or  both,  or  where  M 
is  severe  headache,  or  headache  with  giddiness,  or  an  op] 
fulness  of  the  chest,  a  general  or  a  local  blood-letting,  or   I 
combined,  is  imperatively  demanded,  as  a  means  of  promoting 
cure  and  preventing  future  evils.    The  antiperiodie  power  of  hark, 
quinine,  or  arsenic,  then  becomes  more  easily  developed     Accord- 
ing to  DrP   Copland,  such  depletion  is  almost  an   Indian 
preliminary  to  the  administration  of  quinine  or  bark,  e& 
in  the  complicated  and  congestive  forms  of  the  disease.     Without 
such  depletion    the  medicine  will  either  not  be   retained,  or,  if 
retained,  it  will  convert   0 ingestions  or  slight  forms  of  inflam- 
matory irritation  into  active  inflammation  or  serious  structural 
changes.     It  is  chiefly  bo  0    neglect  of  such  a  mode  of  pra> 
that  unfavourable  consequences  have  bo  often  followed  the  US 
bark,  quinine,  or  arsenic;  for  their  influence  is  at  first  to  inten 
secretion,  or  to  over-<  x,  it<  ,  and  subsequently  to  inflame  organ* 
already  loaded,  obstructed,  and  congested.     But  if  blood  is  1. 
drawn  at  all,  it  should  be  drawn  at  the  very  onset  of 
stage,  or  that  of  re-action;  and  it  should  be  regulated  by 
^institution,  the  age,  and  the  habit  of  the  patient,  as  already 
explained. 

When,  on   the  contrary,  the  fever    assumes  a  low  a 
foftll,  or  when  the  patient  is  anaemic,  mercurials  must  V*  carefully 
avoided  in  the  treatment  under  all  circumstances,  and  reliance 
placed  on  change  of  aii\  quinine,  and  chalybeates,  and  in 
diet     With  regard  to  liver  complication  in  such  eases,  tl 
muriatic  acid  is  to  be  used  internally;  in  doses  of  ten 
four,  or  five  times  a  day,  and  externally  in  the  form  «>f  baths. 
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With  regard  to  the  doses  of  quinine,  some  give  very  large 
quantities,  such  as  twenty  or  thirty  grains  before  the  expected 
paroxysm  (Maillot);  others  begin  to  administer  the  quinine  on 
the  subsiding  of  the  paroxysm,  and  during  the  sweating  stage. 
According  to  the  experience  of  Sir  Ranald  Martin  (which  has 
been  great  in  tropical  climates),  the  most  rational  plan  is  to  give 
the  quinine  every  three  or  four  hours  during  the  interval  of 
freedom  from  fever,  and  in  such  doses  as  the  urgency  of  the 
symptoms  may  demand.  It  is  to  be  administered  in  solution, 
dissolved  by  a  small  quantity  of  dilute  sulphuric  acid.  He  also 
recommends  antimony  to  be  conjoined  with  the  quinine  in 
plethoric  subjects;  and,  on  the  contrary,  if  the  patient  is  feeble, 
irritable,  or  exhausted,  he  adds  a  few  drops  of  tincture  of  opium 
to  the  antiperiodic.  When  arsenic  is  given  in  large  doses,  and  its 
use  prolonged,  it  permanently  injures  the  circulating  system  and 
the  mucous  membranes  of  the  stomach  and  bowels.  It  should  be 
given  in  small  doses,  and  not  persevered  in  for  more  than  eight 
or  ten  days.  From  six  to  eight  drops  of  the  solution  of  the 
College  formula  may  be  given  every  three  hours  during  the 
interval  of  freedom  from  fever.  Dr.  Murchison's  experience 
in  Burmah  goes  to  prove  that  the  practice  most  effectual  in  at 
once  checking  the  paroxysms  of  intermittent  fever  is  that  of 
administering  one  large  dose  of  quinine  during  the  third  or 
sweating  stage.  The  usual  dose  given  was  twenty  grains  in  a 
draught,  with  a  few  drops  of  sulphuric  acid  to  dissolve  the 
quinine.  In  no  case  did  he  observe  any  unpleasant  symptoms 
from  the  physiological  action  of  the  drug,  although  many  of  the 
patients  complained  of  slight  buzzing  in  the  ears — some  amount 
of  which  is  deemed  necessary  by  Dr.  Murchison  for  the  success  of 
the  remedy;  and  when  it  occurs,  "it  is  a  sign  that  there  is  no  use 
of  pushing  the  medicine  farther."  Christison  also  recommends 
the  administration  of  large  doses  of  quinine  for  the  cure  of 
tropical  intermittent  fevers,  as  deduced  from  the  experience  of 
the  medical  officers  of  the  Madras  army  (Madius  Med.  Bepoiis, 
1831;  Edin.  Med.  and  Surg.  Journal,  Jan.  and  April,  1855); 
and  Superintending  Surgeon  Corbyn  has  long  been  convinced  of 
the  efficacy  of  this  mode  of  giving  quinine  (Indian  Annals  of 
Medical  Science,  Oct.,  1853).  Repeated  small  doses,  on  the  con- 
trary, have  been  recommended  in  this  country,  by  many  eminent 
physicians,  to  be  given  during  the  intermissions  (Home,  Brown, 
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Bahker,  Watsow)  ;  but  the  evidence  of  Dr.  Murehison  Is  so  i 
and  decided,  that  one  large  dose,  given  as  he  recommends,  seems 
in  ore  efficacious  and  more  economical  than  repeated  small 

When  the  intermittent  fever  has  become  chronic,  or  when  thei 
is  organic  disease  of  the  liver  or  spleen  as  a  secondary  afft 
change  of  climate  becomes  a  measure  of  necessity,  and  should 

I  er  be  neglected.  Sir  Ranald  Martin's  personal  experienc 
does  not  allow  of  his  writing  in  favourable  terms  of  the  praetic 
of  bleeding  in    the   cold   stage  of  ague.      After  quoting  man) 

linent  authorities  both  for  and  against  the  practice,  he  1 
"  that  in  Europe,  at  least,  the  treatment  of  intermittent  fevers  by 
blood-letting  in  the  cold  stage,  whilst  it  lias  the  show  of  beirij 
prompt  and  energetic,  proves,  in  effect,  hap-hazard,  systeuiless. 
operose,  and  tedious;  and  from  all  that  I  have  seen  and  h 
in  the  East,  the  result  there  has  not  been  more  favourable/*  The 
rule  of  practice  laid  down  by  Pringle  and  Cleghorn  Las 
little  or  no  addition  in  more  recent  times.  Where  general 
blood-letting  is  had  recourse  to  in  the  treatment  of  intermit- 
tent fevers,  whether  simple  or  complicated,  it  should,  as  in  the 
ease  of  all  other  fevers,  be  performed  at  the  very  outset  of  the 
stage  of  re-action. 

REMITTENT  PALUDAL  FEVER— Fcferw  JMttw 

Definition. — Febrile  phenomena  with  exacerbations  an 
xiona.     The  fever  is  characterized  by  great  intensity  of  hi 
ike  2Kttn  darting  with  a  sense  of  tension  across  the  jo* 
symptoms  ri$e  and  fall  in  daily  succeeding  paroxysms,  cav 
a  stage  of  remission  and  a  siitge  ofe^  ;o?u 

Symptoms*— There  are  so  many  grades  of  intensity  in  remittent 
fever  (varying  as  it  does  from  a  severe  intermittent  to  malar: 
yellow  fever),  and  so  many  different  modifications  an?  impressed 
on  it,  from  the  great  variety  of  country  by  which  the  poison  U 
orated,  that  it  is  extremely  difficult  to  generalize  the  phenumma. 

The  severer  forms   of  remittent   fever   may  be  preceded  by 
certain  premonitory  symptoms,  such  as  languor,  listlesan' 
lessness,  or  chilliness;    or  there    may   be  a    want  of  . 
anxiety,  lassitude,  pain  at  the  epigastrium,  pains  in  the  loina 
nnd  limbs,  headache ;  slow,  small,  and  irregular  pulse ;  coldness 
of  the  skin,  and  chilliness  for  one  or  several  days  before  the 
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commencement  of  the  attack:  these  are  symptoms  which  usher 
in  a  short  cold  stage.  But  in  other  cases  the  attack  is  sudden, 
and  the  patient,  for  instance,  immediately  after  a  hearty  dinner, 
may  be  seized  most  unexpectedly  with  faintness,  vertigo,  nausea, 
confusion  of  thought;  and  these  almost  without  a  rigor,  or  a 
very  short  one,  not  exceeding  half  an  hour:  a  hot  stage  follows, 
usually  of  much  greater  intensity  than  that  which  accompanies 
the  worst  forms  of  intermittent  fever. 

This  hot  stage,  or  period  of  exacerbation,  generally  commences 
in  the  forenoon  of  the  day,  or  early  in  the  afternoon,  subsiding 
towards  evening,  or  in  the  early  part  of  the  night,  the  remissions 
being  generally  most  complete  early  in  the  morning.  Sometimes, 
however,  the  exacerbations  come  on  towards  evening,  and  last  all 
night,  the  remissions  being  then  most  complete  in  the  forenoon ; 
while,  in  a  few  cases,  there  may  be  two  exacerbations  in  the 
twenty-four  hours;  and  these  cases  are  generally  the  most  severe. 
The  exacerbation  is  usually  marked  by  much  cerebral  affection, 
as  severe  headache,  a  painfully  acute  state  of  every  sense,  an 
injected  state  of  the  conjunctiva,  and  great  action  of  the  carotid 
arteries.  The  pulse,  varying  from  90  to  120,  is  generally  at 
first  full,  but  is  sometimes  from  the  first  small,  and  generally  soft 
and  easily  compressible.  The  tongue  is  dry,  with  a  white  and 
sometimes  yellowish  fur,  and  a  bad  taste  in  the  mouth.  There  is 
generally  unquenchable  thirst,  parched  lips,  tenderness  at  the 
epigastrium,  and  sometimes  pain,  with  increased  dulness  on 
percussion,  in  the  region  of  the  liver.  These  symptoms  are 
frequently  accompanied  by  delirium,  sometimes  of  a  violent  char- 
acter. When  giddiness  is  distressing,  and  proceeds  to  delirium 
at  an  early  period,  and  runs  high,  a  severe  form  of  fever  may  be 
expected.  In  other  cases  the  patient  is  oppressed  with  great 
drowsiness,  lethargy,  or  coma.  The  stomach  also  is  often  the 
seat  of  great  pain  and  uneasiness,  followed  by  vomiting,  and 
the  matters  vomited  are  either  colourless,  bilious,  or  bloody. 
The  duration  of  this  paroxysm  varies  considerably,  and  when  the 
disease  is  mild  it  may  terminate  in  six  or  seven  hours;  but  if 
severe  it  may  last  fifteen,  twenty-four,  thirty-six,  or  even  forty- 
eight  hours;  and  Dr.  John  Hunter  once  saw  a  case  in  which 
there  was  no  remission  for  seventy-two  hours.  Inability  to  sleep 
is  almost  constant.  The  urine  is  scanty,  high-coloured,  and  of 
high  specific  gravity  (1024  to  1030),  acid,  not  coagulable  by  h^at 
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BCHI80S),  Albumen  was  tested  for  by  Dr.  Siurchison  in 
numerous  instances,  but  never  detected ;  and  according  to  Jones's 
experience  in  America,  it  is  very  rarely  present, — a  point  of  differ- 
ence, if  verified,  of  great  importance  as  a  distinction  between 
re  remittents  and  specific  yellow  fever  (Pabkes),  In  severe 
remittent  fever  Jones  found  the  urea  increased,  and  the  uric  acid 
lessened  till  convalesce  nee ,  when  it  again  increased,  and  the  pig- 
ment was  also  lessened  (Parkes,  I  c.t  p.  242).  The 
ever,  at  length  remits,  sometimes  with  sweating,  but  at  ol 
times  without  any  sensible  increase  of  perspiration.  The  first 
exacerbation  is  generally  the  longest,  lasting,  in  some  cases,  for 
twenty  or  twenty  -eight  hours;  but  generally  after  twelve  or 
sixteen  hours  the  symptoms  remit 

The  duration  of  the  remission  which  follows  is  as  various 
that  of  the  hot  stage,     Sometimes  it  does  not  last  longer 
two  or  three  hours;  more  commonly  it  extends  to  six,  eight,  ten, 
fifteen,  thirty,  or  even  thirty-six  hours.     The  fever  then  returns, 
■ad  in  some  cases  assumes  a  quotidian  type,  and  has  an  exacer- 
bation  every  day,  and  perhaps  nearly  at   the  same   time. 
more  frequently  there  is  no  regularity  in  the  times  either  ol 
Ion  or  remission. 
Tin    second  paroxysm  is  always  more  seven    than  the  first* 
if  the  progress  of  the  fever  has  not  been  checked  during  the 
remission,  and  usually  neither  any  cold  stage,  rigor,  nor    i 
chilliness  precedes  it.     On  the  other  hand,  all  the  febrile  symp- 
toms run   much   higher,   the    skin    is  hotter,  the    pulse    i 
frequent)  the  headache  greater,  the  senses  more  confused,  and  the 
Irium  or  coma,  when  that  exists,  more  violent  in  degree  and 
more  sudden  in  its  accession.     Delirium,  with  more  or  leas 
of  consciousness,  may  not  supervene   till  the  third   or  fourth 
paroxysm;  and  is  of  a  low  wandering  character  in  the  asthenic 
m  of  the  fever.     The  tongue  becomes  dry,  hard,  a;  n,  or 

almost  black j  the  teeth  covered  with  brownish  scales;  and  the 
pulse   becomes   small   and    weak      Thei  toms  s«  i 

j  (severe  with  or  without  the  black  vomit,  till  they  terminate 
perhaps  in  coma  more  or  less  profound,  great  prostration,  sub- 
Hultux  tendinurn,  fetid  breath,  resembling  the  odour  of  a  deml 
body,  convulsions,  and  at  length  in  death.  The  severe  form.'* 
of  the  fever  are  sometimes  accompanied  with  a  yell  \ 
hue  of  the  akin  and  white  of  the  eyes.     The  yellowness 
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to  be  less  where  there  is  a  copious  bilious  diarrhoea,  and  where 
the  urine  is  of  a  dark  yellow-brown  colour.  When  the 
disease  does  not  terminate  fatally,  amendment  is  generally 
observed  after  the  fifth  exacerbation,  which  may  subside  in  very 
copious  perspiration,  with  the  following  symptoms  of  progressive 
amendment: — the  tongue  begins  to  clean  and  grow  moist  at  the 
edges,  the  sordes  disappear  from  the  teeth,  the  thirst  diminishes, 
and  the  appetite  gradually  returns.  The  pulse  remains  slow  and 
soft,  but  begins  to  acquire  strength ;  and  the  skin  continues  cool 
and  moist,  sleep  returns,  and  the  strength  is  gradually  but  very 
slowly  recovered.  Headache  may  continue  for  some  days,  till 
relieved  by  epistaxis.  Young  and  robust  men,  particularly 
recruits,  who  recently  arrive  in  India  from  Europe,  suffer  a 
considerable  amount  of  vascular  excitement,  with  marked  symp- 
toms of  determination  of  blood,  either  to  the  head  or  to  the 
abdominal  viscera,  at  a  very  early  stage  of  the  fever.  In  such 
cases  the  pulse  is  at  first  full,  and  of  tolerable  strength,  the 
skin  burning,  and  the  delirium  raging  and  acute.  Again,  in 
other  men  more  advanced  in  years,  or  those  debilitated  by  long 
service  in  India,  by  previous  disease,  or  by  habits  of  intemperance, 
there  is  very  little  vascular  excitement,  even  during  the  exacer- 
bations; and  the  pulse,  though  quick,  is  small  and  weak.  There 
is  no  great  heat  in  such  cases — there  is  even  coldness  of  the  skin, 
with  a  yellow  tinge,  often  severe  hiccough  and  vomiting,  with 
great  prostration  of  all  the  vital  powers.  In  such  cases  the  chief 
indications  of  the  exacerbations  are  increased  restlessness,  vomit- 
ing, headache,  or  wandering  delirium.  In  these  cases  the  remis- 
sions are  not  well  marked,  even  from  the  commencement  of  the 
attack,  (Murchison,  1.  c.) 

There  are  great  varieties  in  the  degree  of  severity  and  type  of 
this  fever,  more  especially  as  they  occur  in  England,  France, 
Holland,  and  Germany,  compared  with  those  which  occur  in 
Spain,  Italy,  the  Mediterranean  Islands— or  still  more  so  in  Africa 
and  the  East  and  West  Indies;  and  accordingly  some  authors 
(Cratgie)  distinguish  three  varieties, — e.  g.t  (1.)  The  autumnal 
remittents  of  temperate  countries,  as  England,  France,  Germany, 
Holland,  Hungary.  (2.)  The  summer  and  autumn  remittents  of 
warm  countries,  as  Spain,  Italy,  Greece,  the  Mediterranean  coasts 
and  islands  generally,  the  Levant,  the  north  of  Africa  and  Asia, 
and  the  United  States.    (3.)  The  endemic  remittents  of  hot  and 
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tropical  climates,  as  in  the  south  of  Asia,  Central  and  Western 
Africa,    Equinoctial    America,    and    the    West    India    Islands, 
Accordingly,  remittent  fever  has  received  different   names  from 
the  localities  where  it  prevails.     Thus  we  have  the  gall 
of  the  Netherlands,  the  Walcheren   fever,  fever   of  the   Levant 
(Irvine),  Mediterranean  fever  (Burnett),  Hungarian  siekt 
puka  fever  of  the  East  Indies,  JungU  fever,  hill  fever  of  the  East 
ladies,  bilious  retnittnU  of  the  West  Indies  and  Mediterranean, 
Bulani  fever,  Sierra  Leone  fever,  fever  of  Fernando  Po  and  Bi 
rf  Benin,  African   fever,  and  Bengal   fever.     Prevailing  on 
borders  of  inland  lakes,  as  in  America,  it   is   sometimes  ca 
the  lak#  fever*     (See  page  31  on  such  nomenclature.) 

Treatment,— Wfith  fever  so  various  in  its  degrees  of  severity,  it 
is  not  possible  to  do  more  than  indicate  the  nature  of  the 
treatment  which  may  be  followed,  as  every  special  case  must  be 
prescribed  for  and  treated  by  its  own  special  indications,  and 
with  a  due  regard  to  the  nature  of  the  prevailing  epidemic. 

The  extent  to  which  blood-letting  can  be  carried,  as  recom- 
mended   by    Drs.    Irving    and   Cartan    and   Mr.    Goodison,  will 
depend  on  the  constitution  of  the  patient,  the  type  of  the  fe1 
the  season,  the  climate,  its  immediate   effect,  and  whether   the 
prevailing  epidemic  is  of  such  a  kind  as  to  be  benefited  by  bl 
letting      From  the   testimony  of  Dr.  Hennen  as  to  Corfu, 
Muir  as  to  Cephalonia,  Mr*  Goodleon  «a  to  Zante,  and  Mr.  Boyle 
as  to  Sierra  Leone,  those  who  have  long  resided  in  these  places 
do  not  bear  blood-letting  so  well  as   strangers  froin  colder 
more  temperate  regions.      When   blood-letting   is  b 
effect  is  in  general  to  abate  remarkably  the  pain,  throbbing,  and 
constriction  of  the  head,  and  the  pain  of  the  orbits,  to   rel 
epigastric  oppression  and  tenderness,  to  render  the  pulse  slower, 
less  tense  and  oppressed,  and  to  render  the  motion  of  the  blood 
more  free  and   less  embarrassed.      In   some   instances  in  w 
delirium  is  urgent,  leeches  applied  to  thfe  occipital  region  am  of 
the  greatest  benefit 

Local  depletion  over  the  epigastric  region  is  often  of  great 
service,  and  enables  the  stomach  to  retain  fluids  and  medicine. 
Purgatives  are  indicated  to  unload  the  alimentary  canal,  and 
to  relieve  the  congestion  of  the  visceral  blo<  Tb c  form 

most  useful  is  the  compound  powder  of  jalap,  with  calomel,  given 
in  a  bolus,  and  followed  by  three  or  four  ounces  of  infusion  of 
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senna.  Sometimes  ordinary  doses  of  purgatives  have  little  effect 
till  the  local  depletion  has  been  effected  over  the  region  of  the 
stomach;  and  it  is  also  a  good  plan  to  change  the  purgative 
from  time  to  time. 

In  every  form  and  variety  of  the  fever  one  of  the  most 
important  guides  in  the  treatment  is  to  be  derived  from  the 
nature  of  the  prevailing  disease,  whether  endemic  or  epidemic. 
Too  much  attention  cannot  be  given  to  every  means  of  knowing 
the  type  of  the  epidemic  fever,  whether  sthenic  or  astlienic,  and 
to  study  each  individual  case  in  relation  to  the  prevailing  type. 
First,  the  duration  of  the  stage  of  the  fever  must  be  ascertained, 
— i.  e.,  whether  it  be  of  some  hours'  or  of  some  days'  duration, 
and  whether,  when  the  practitioner  sees  the  patient  for  the  first 
time,  the  actually  existing  paroxysm  is  at  its  accession  or  its 
decline.  It  is  known  by  experience  that  the  means  of  treatment 
which  would  be  salutary  during  the  first  few  days  cannot  be 
used  later  to  the  same  effect  and  in  the  same  amount.  There  is 
less  tolerance  of  remedies,  and  their  effects  are  less  therapeutic. 
Again,  it  is  also  known  that  the  means  which  would  arrest  fever 
and  save  life,  if  applied  at  the  accession  of  the  paroxysm,  would 
induce  a  dangerous  collapse,  or  even  destroy  life,  if  applied  at  the 
stage  of  its  decline,  or  towards  its  termination. 

The  various  therapeutic  agents  which  have  been  employed  with 
various  degrees  of  success  in  the  treatment  of  remittent  fevers 
are — emetics,  the  warm,  bath,  tepid  and  cold  affusions,  cold 
drinks,  blood-letting,  purgatives,  diaphoretics,  meiwiry,  quinine 
or  bark,  arsenic,  wine,  and  opium.  A  review  of  the  prominent 
modes  of  treatment  of  remittent  fever,  by  the  most  eminent  of 
British  army  surgeons,  has  led  Sir  Ranald  Martin  to  make  the 
following  general  remark: — namely,  that  a  disease  so  varying  in 
its  nature,  so  general  and  complicated  in  its  influence  on  the 
system,  is  not  to  be  justly  treated  by  one  remedy.  Bark  and 
calomel,  each  a  remedy  of  great  power,  will  nevertheless  not 
succeed  in  the  cure  of  fever  if  used  exclusively;  and  so  it  is  with 
the  most  powerful  of  all  means,  blood-letting.  Each  remedy 
must  therefore  have  its  proper  place  in  the  treatment 

Tlte  fvrst  and  most  immediate  object  of  treatment  is  to  reduce 
the  force  and  frequency  of  arterial  action  during  the  paroxysm. 
If  the  patient  be  seen  in  the  forenoon  of  the  first,  second,  or 
third  paroxysm  of  an  ordinary  remittent  fever,  of  sthenic  type^ 
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and  if  he  is  of  a  sound  constitution,  and  not  beyond  middle 
Wood-letting  from  the  arm,  while  the  patient  is  in  the  reeunil 
posture,  should  be  practised  to  the  extent  of  relieving  the  strife: 

I  precordial  oppression,  from  visceral  fulness  and 
or  from  the  intensity  of  the  headache,  whichever  may  pred< 
nate.     The  quantity  of  blood  to  be  taken  is  to  be  regulate* 1 
the  effects  produced,  and  not  by  any  arbitrary  measure  in  ounces. 
Evidence  of  relief  from  visceral  congestion  is  obtained  from  the 
following  indications:— namely*  reduced  force  and   t 
the  pul*e4  reduction  of  morbid  temperature,  and  gentle  rebut*! 
of  the  skin.     This  relaxation  of  the  skin  ought  not  to  proceed  to 
sweating,  with  farther  symptoms  of  depression  of  the  vital  powers, 
If  it  should  do  so  from  untoward  circumstances,  from  half  a  grain 
to  a  grain  of  opium,  or  from  fifteen  to  twenty  drops  of  laudanum, 
with  as  many  of  chloric  ether,  should  be  administered,  the  object 
of  the  administration  of  either  of  these  medicines  being  to  influence 
arid  soothe  the  heart's  action,  and  to  allay  gastric  or  intestinal 
irritation ;  and  it  is  only  in  cases  of  depression  that  opium  is  to 
be  administered  thus  early  in  the  treatment  of  tin*  few 

One  general  blood-letting  will  generally  be  found  sufficient  to 
relieve  the  patient  from  abdominal  or  cerebral  oppression;   and 
it  will  further  have  the  effect  of  simplifying  and  rendering  ni 
efficient  all  the  subsequent  means  of  cure.     Within  an  hour  al 
the  bleeding,  a  dose  of  calomel,  with  compound 

should  be  given,  followed   in    I 
hour*  by  a  powerful  cathartic,  such  as  na  with 

ml  phot  <  iou     After  the  free  action  of  these  remedies 

some  degree  of  remission  will  1m»  obtained  in  the  afternoon,  and 
the  patient  should  be  directed  to  take  at  bedtime  from  thr* 
flva  or  st  grams  of  eai&mAl,  with  four  of  Ja\  the 

likin  be  dry;  and  during  the  past  eight  or  ten  hours  1 
the  free  use  0#  COdHng  drinks.     On  the  early  morning  visit  of 
following  day  the  remission  will  probably  be  more  oomph  I 
the  Btolphati  lone,  or  in  combination  with  the  purging 

mixture,    should    be    freely   and    repeatedly    administered 
Ranald  Martin  recommends  that  it  bo  given  with  the  purga; 
mixture,     By  the  forenoon  the  paroxysm  may  again  recur  in  a 
milder  degree,  tl.  i  such  aD  extent  as  to  demand  the  appli* 

cation  of  leeches  to  the  epigastric  region,  if  any  oppression  or 
uneasiness  exist  there,  or  behind  the  ears  if  headache  A 
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mixture  composed  of  antimonial  wine,  with  the  acetate  or  nitrate 
of  potash,  should  be  given  every  two  hours,  so  as  to  soften  the 
skin  and  determine  increased  action  of  the  kidneys.  By  these 
measures  the  daily  decline  of  the  disease  is  seen,  and  consequently 
there  is  a  daily  diminishing  occasion  for  the  use  of  active  measures 
of  cure,  till,  towards  the  fifth,  sixth,  or  ninth  day,  convalescence  is 
established. 

If,  however,  remittent  fever  has  existed  unrestrained  for  several 
days,  and  the  patient  has  not  been  seen  till  the  accession  of  the 
third  or  fourth  paroxysm,  or  even  later,  a  general  blood-letting 
is  still  the  principal  means  of  saving  life,  provided  the  general 
powers  of  the  constitution  remain  uninjured;  and  it  is  to  be 
followed  by  calomel,  purgatives,  and  quinine,  in  the  manner 
already  indicated. 

If  the  paroxysms  have  become  indistinct,  running  into  each 
other,  with  brief  or  ill-defined  intervals,  while  abdominal  or 
cerebral  complications  arise,  as  indicated  by  epigastric  fulness, 
or  by  approaching  stupor  or  delirium,  blood-letting  may  even  now 
constitute  the  principal  means  to  save  life ;  but  the  blood  must 
be  still  more  gradually  abstracted  than  before,  whether  generally 
or  locally.  Generally  speaking,  it  is  to  be  done  by  leeches,  at  the 
accession  of  the  paroxysm.  Antimonials  are  also  to  be  used; 
cold  must  be  applied  to  the  shaved  head;  and  while  sinapisms 
and  blisters  must  also  be  applied,  on  the  influence  of  calomel 
chief  reliance  is  to  be  placed,  and  the  very  first  dawn  of  remission 
is  to  be  seized  upon  to  give  quinine.  We  are  not,  in  such  cases, 
to  wait  for  a  clean  tongue,  the  absence  of  heat  of  skin,  or  local 
complication.  It  must  be  given  every  three  or  four  hours,  with 
an  occasional  mild  aperient  in  the  intervals,  until  the  dangerous 
symptoms  shall  have  yielded — a  result  often  observed  to  be 
coincident  with  the  manifestations  of  the  mercurial  influence. 
Dangerous  symptoms,  such  as  those  just  noticed,  will  sometimes 
rise  suddenly,  without  any  loss  of  time  on  the  part  of  the  medical 
attendant,  or  neglect  in  treatment.  If  such  symptoms  are  asso- 
ciated with  yellowness  of  the  skin,  in  persons  broken  in  health,  or 
of  feeble  constitution,  or  of  dissipated  habits  of  life,  or  who  may 
have  undergone  much  mental  distress,  the  chances  of  a  fatal  ter- 
mination are  imminent 

When  the  spleen  is  enlarged,  mercuiy  is  not  to  be  used  in  the 
treatment  of  the  fever;  and  blood-letting,  either  general  or  local, 
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fa  not  Lome  well    The  blood  is  changed  in  such  cases;    it  is  mot 
or  less  dissolved,  and  a  general  cachexia  prevails* 

The  period  of  convalescence  demands  no  less  careful  attem 
on  the  part  of  the  medical  attendant,  especially  as  to  diet  and  a 
timely  removal  from  all  malarious  influences,  by  a  voyage  to  sen 
or  a  change  of  climate.  It  is  to  the  mismanagement  of  C 
valeecenoe,  and  a  too  early  discharge  from  hospital  prinei]  tally, 
that  we  must  refer  the  numerous  and  fatal  relapses  in  the  fevers 
fnd  dysenteries  of  our  seamen  and  soldiers  (Martin). 

Regarding  the  method  of  treatment  juat  described,  my  friend 
and    colleague,    Professor  Maclean,   writes  me  in  the  folio* 
terms : — 


"  I  have  been  led/*  he  remark*,  "to  take  a  view  of  the  treatment  of 
miliaria]  fevers  generally,  and  remittent  fever  in  particular,  differing  From 
that  laid  down  by  many  authors.  It  appears  to  ine  that  the  so-called 
antiphlogistic  treatment,  so  much  i  nsisted  on  by  many  w  r  i  tcrs,  is  bawd 
HO  the  belief  that  the  phenomena  observed  in  a  case  of  reutitti 
are  consequent  on  a  process  of  inflammation.  It  is  only  on  such  a  h 
tfiat  antiphlogistic  treatment  can  be  justified, 

> l  I  hi  ri  tig  the  exacerbation  of  a  remittent  fever  there  is  violent  disturbance 
both  of  the  vascular  and  nervous  systems.      Almost  every  organ,  almost 
every  function  suffers, — the  gastric  intestinal  membrane  is  affected,  the 
liver  and  spleen  suffer,  the  brain  is  involved,  for  rending  head; 
delirium  are  often  present.      Is  it  rational  to  suppose  that  an  in:'. 
matory  process  can  be  going  on  at  one  and  the  same  time  in  all   1 1 
various  organs?     Do  the  appearances  observed  pout  rtwrlcm  give  any 
support  to  such  a  doctrine!     If  not,  on  what  principle  can  spolifl 
treatment  he  justified?     Is  it  not  rather  the  case  that  thi-  dis* 

turbance  of  so  many  organs  is  due  to  the  presence  in  the  blood  of  a 
subtle  poison  acting  on  them  alii  If  so,  surely  the  guiding  prineiplr 
of  the  physician  in  his  treatment  should  be  to  counteract  this  poison,  to 
neutralize  it,  or  to  expel  it  front  the  system,  and  ho  to  prevent  a  recur* 
n-nee  of  the  exacerbation,  Thia  is  the  principle  on  which  1  have  long 
Mftad)  and  I  am  satisfied  that  it  is  at  once  a  safe  and  suece  In 

quinine  we  have  such  an  antidote — a  therapeutic   agent  of  uuriv 
efficacy  f  which,  if  skilfully  used,  will  rarely  disappoint  the  ex  pi 
of  the  practitioner, 

**  It  is  always,  of  course,  advisable   to  have  the   bowels   thoroughly 
■  sueuated;  and  if  the  patient  is  seen  when  his  stomach  is  load 
well  to  evacuate  its  contents  by  an  emetic.      In  ardent  remittents,  how- 
there  is  generally  little  call  for  this,  as  obstinate  vomiting  is  ah 
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always  a  troublesome  symptom.  This  done,  the  period  of  remission 
must  be  watched  for,  and,  the  moment  it  arrives,  quinine  in  a  full  dose 
nhould  be  given — not  less  than  fifteen  grains  in  the  case  of  an  adult.  If 
the  irritability  of  stomach  be  so  urgent  that  the  remedy  is  rejected, 
while  measures  must  be  adopted  to  allay  it — such,  for  example,  as  alkaline 
remedies  in  combination  with  hydrocyanic  acid,  turpentine  stupes,  or 
even  a  blister  to  the  epigastrium — time — precious  time — should  not  be 
lost.  Quinine  should  be  given  by  the  rectum  in  a  full  and  efficient  dose. 
By  mouth  or  by  rectum,  or  by  both,  quinine,  in  quantity  sufficient  to 
induce  some  of  the  symptoms  of  saturation  (cinchonism),  should  be  given 
before  the  time  of  expected  exacerbation.  According  to  my  judgment 
and  experience,  it  is  bad  practice  to  withhold  quinine  until  an  impression 
has  been  made  on  the  force  and  frequency  of  the  heart's  action,  from 
fear  of  increasing  headache,  causing  congestion  of  organs,  or  the  like. 
An  impression  on  the  force  and  frequency  of  the  heart's  action  is  best 
attained  by  arresting  the  paroxysm;  and  this  is  done  most  quickly, 
simply,  and  effectively  by  the  early  administration  of  quinine.  I  have 
over  and  over  again  had  patients  brought  to  me  from  the  malarial 
quarters  of  the  city  of  Hyderabad,  in  whom  it  was  impossible  to  dis- 
tinguish any  period  of  remission — the  tongue  black  and  dry,  sordes  on 
the  teeth,  the  skin  hot  and  parched,  the  pulse  enormously  quick,  the 
intelligence  feeble  or  gone — all  pointing  to  a  system  so  charged  with 
malarial  poison  as  to  be  well-nigh  overwhelmed.  In  such  cases  quinine, 
with  concentrated  beef-tea  and  brandy,  are  urgently  called  for,  and 
should  be  administered  freely ;  and  it  is  astonishing  how  men,  by  such 
measures,  are  often  snatched  from  impending  death.  I  have  seen  in  a 
few  hours  consciousness  return,  a  striking  reduction  in  temperature,  in 
the  frequency  of  the  pulse,  with  a  remarkable  accession  of  force  and 
volume,  follow  the  treatment  indicated  above.  I  do  not  advise,  and 
never  used  quinine  in  the  heroic  doses  advised  by  soma  I  have  never 
exceeded  a  3 ;  but  within  such  reasonable  limits  I  have  never  seen  it 
aggravate  headache.  On  the  contrary,  I  believe  that  in  remittent  fever — 
in  fact,  in  all  forms  of  malarial  fever  with  which  I  am  acquainted — I 
believe  quinine  to  be  a  powerful  remedy  in  quieting  the  tumultuous 
action  of  the  circulation  disturbed  by  the  presence  of  this  terrestrial 
poison.  For  some  years  past  Warburgh's  tincture  has  been  much  used 
in  the  treatment  of  malarial  fevers  in  Southern  India.  It  is  a  secret 
remedy,  and  therefore  open  to  the  objections  very  properly  urged  against 
all  such  remedies.  It  is  understood  that  quinine  enters  largely  into  this 
remedy,  and  I  do  not  doubt  it  Be  this  as  it  may,  I  have  given  this 
*  tincture '  a  fair  trial  in  some  of  the  gravest  forms  of  malarial  fever,  and 
it  has  also  been  extensively  used  by  some  of  the  most  experienced  officers 
of  the  Madras  army;  and  I  do  not  hesitate  to  say  that  I  think  it  a 
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valuable  remedy,  I  have  known  it  arrest  at  once  some  of  the  seve 
cases  of  remittent  fever,  no  exacerUation  appearing  after  the  second  dose. 
It  almost  invariably  acts  as  a  powerful  diaphoretic — the  most  |  powerful 
with  which  I  am  acquainted.  I  have  seen  patients,  under  the.  influence 
of  this  remedy,  saturate  not  only  the  bed-clothes  but  the  v  .rees, 

the  patient^  room  and  his  person  for  days  after  giving  out  a  strong  <• 
of  the  medicine.     For  this  reason  it  requires  to  be  used  with  extreme 
caution,  if  at  all,  in  the  adynamic  form  of  the  disease.      In  org! 
I  follow  the  practice  of  the  American  physicians.     I  do  not  wait  I 
remission,  but  give  quinine  at  once;  and  in  all  I  am  conservative  of  the 
patient's  strength.     I  have  seen  violent  delirium  follow  free  leeching  of 
the  temples,  and  over  and  over  again  seen  extreme  and  dangerous 
(ration  follow  depletive  treatment,  and  that  in  cases  where  the 
of  the  disturbance  indicated  p&wer;    but  these  signs  of  power  in    th<< 
system  are  often  must  delusive,  and,  if  combated  by  depressing  i 
we  must  be  prepared  for  sudden  signs  of  collapse.     Against  the  system  of 
treating  tins  fever  by  saturating  the  system  with  mercury  I  enter  my 
strenuous  protest.     I  know  nothing  more  deplorable  than  the  condl 
of  a  patient  whoso  constitution,  already  depressed  by  the  pn 
malaria,  is  further  saturated  by  another  poison  which  acts  as  a  powerful 
ally  of  the  firafc" 

In  the  asthenic  form  of  remittent  fever,  such  as  thu 
described  by  Dr.  Hutchison  as  prevailing  in  Burmah,  it  i>  w 
sary  to  exercise  great  caution    in  depletion.      All   the   cases  he 
relates  which  had  been  freely  bled  exhibited  the  most  aggrav.. 
typhoid  symptoms,  and  most  of  them  died.     Even  in  the 
of  young  and  robust  recruits,  low  adynamic   typhoid  sy 
were  sure  to  supervene  in  a  short  time  after  bloud-1 
even  although   it  gave  temporary  relief,  it  was  certain  to  aggra- 
vate, if  not  to  induce,  the  subsequent  typhoid  condition.     It 
headache  is  very  severe  and  the  puke  full,  a  few  leeches  may  be 
applied  to  the  temples  at  the  commencement  of  the  attack ; 
if  the  bait  be   cut   short,  CMP  shaved   off  the   scalp,  cold  lot 
applied  to  the  head,  or  the  cold  douche  kept  up  for  ten  mini 
at  a  time,  gives  great  relief,  and  is  the  preferable  remedj 
CHiaoN).      U   -"on  aa  possible  after  the  eommeocemeDl   of  tlu> 
paroxysm  the  bowels  should  be  cleaned  out  with  a  pur- 
calomel  and  compound  jalap  powder;  or  I  ynth,  uiitimoni&l 
powder,  and  calomel.     If  typhoid  symptoms  betray   tin 
stimulants,  such  aa   wine  arm1    bran  given; 
in  intermittent  fevert  M  quinine  is  undoubtedly  the  -hi  ot  anchor," 
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and  it  is  best  given,  as  in  the  former  fever,  in  one  large  dose  of 
twenty  grains  at  the  very  commencement  of  a  remission. 

Relative  Mortality  op  Remittent  Fever  at  the  Foreign  Stations  of  the 
British  Army,  by  Sir  Alexander  Tullooh. 


stations. 


Windward  and  Lee 

ward  command, 

Jamaica, 

Gibraltar, 

Malta, 

Ionian  Islands, 

Bermudas, 

Nova    Scotia    and 
New  Brunswick, 

Canada, 

Western  Africa, 

Cajw  of  G:  od  Hojie, . . . 

St.  Helena, 

Mauritius, 

Ceylon, 

Ten&sserim  Provinces, 

Madras, 

Bengal, 

Bombay, 


Period  of 

Aggregate 

Observation. 

Strength. 

20  years. 

86661 

20     „ 

51567 

19     „ 

60269 

20     „ 

40826 

20     „ 

70293 

20     „ 

11721 

20     „ 

46442 

20     „ 

64280 

18      „ 

1843 

19     „ 

22714 

9     „ 

8973 

19     „ 

30515 

20      „ 

42978 

10      „ 

6818 

5      „ 

31627 

5     „ 

38136 

5      „ 

17612 

Number  Attacked. 


f  *y-  f. 


17799 

38393 

f.    314 

1522 

384 

6934 

19 

277 

15 

294 

1601 

15 

25 

6 

4643 

594 

1139 

1311 

2854 


Died. 


1966 

5114 

28 

423 

16 

623 

6 

101 


18 

739 

1 

1 

1 

868 

22 

54 

89 

114 


Proportion 
of  Death*  to 
Admission*. 


1  in    9      I 

1  „    8      ! 
1  „  11      : 

1  „  24     ! 
1  „  11      J 
1  „    3 
1  „    2} 
1  „  15 

1  „ic 

1  »    2      ■ 
1  „  15 

1  „25 

1  „    6     ' 

1  „    54 

1  ,,27      , 

1  „  21 

1  „  14} 

1  „25     : 


MALARIOUS  YELLOW  FEVER- Febri*  Icterodes  Remittem. 

Definition. — Febrile  phenomena  due  to  malaria,  in  which  the 
eaxicerbation  and  remission  are  so  connected  that  Hie  fever 
resembles  a  continued  fever,  and  is  characterized  by  great 
intensity  of  headache,  yellowness  of  tlie  skin,  and  black  vomit 
(Copland,  Dickenson,  Boott);  but  in  which  the  urine  is  not 
suppressed,  and  continues  free  from  blood  or  albumen. 

Pathology. — It  immediately  results  from  the  history  of  yellow 
fever,  that  in  its  malarious  form  it  is  the  product  of  the  coasts  of 
the  West  India  Islands,  the  American  equinoctial  continents, 
several  districts  in  Spain,  and  the  west  coast  of  Africa.  All  over 
the  Caribbean  Sea  the  disease  takes  place  sporadically,  or  in 
insulated  cases  every  season,  more  or  less  numerous  according  to 
the  subjects  and  the  number  of  new  visitors,  and  there  never  is 
a  season  in  which  a  few  cases  do  not  occur.     At  Vera  Cruz, 


*  y.  £,  Yellow  fever  prevalent 


53S 


SPECIAL  PATHOLOGY — MALARIOUS  YELLOW  FEVEK, 


Havanna,  and  other  towns  on  the  Spanish  Main,  malarious 
fever  invariably  attacks  Europeans  or  Canadians  who  in 
there  between   the  months   of   May  or  June  and   October 
November;  but  so  long  as  such  cases  continue  few,  isolated, 
sporadic,  they  attract  no  attention,  and  the  disease  is  not  h 
of  in  ordinary  years.     It  seems  to  prevail,  for  the  most  part,  in 
towns  situated  on  the  sea  or  river  coasts  of  alluvial  coui; 
warm  climates;  and  that,  while  the  banks  of  these  rivers  or  seas 
liable    to    occasional    alternate    periods   of   inundation    and 
nig  up,  the  fluctuations  of  the  tides,  co-operating  with  the.se, 
contribute  powerfully,  under  intense  solar  heat  and  a  windless 
atmosphere,  to  render  the  towns  along  the  shores  of  such  districts 
the  seat  of  malarious  yellow  fever,     lt  While  ague  is  the  o 
of  the  marsh  or  its  margins,  and  remittent  is  the  effect  of  a  to 
concentrated  form  of  the  same  exhalation  from  some  moist  surface 
in  the  process  of  solar  desk-cation,  the  malarious  form  of  yellow 

r  appears  to  be  the  product  of  that  state  of  the  atmospl 
which  takes  place  after  a  long  continuance  of  solar  heat,  with 
little  or  no  wind,  in  those  points  chiefly  where  the  atmosphere?  of 
the  sea  and  that  of  the  land  are  in  constant  communication  and 
mbrchange.      It  is,  indeed,  a  remarkable  fact  that  the  int' 
form  of  remittent  fever  which  has  teen  distinguished  as  malar 
yellow  liver,  and  sometimes  as  '  bilious  remittent  of  malignant 
type/  is  rather  rare  in  the  interior  of  countries,  and  is  seldom 
found    in   towns,  situated  on   rivers,  higher  than  the  influx 
the  tide.     The  fevers  which  appear  in  these  situations  are  more 
of  fchfl    usual   remittent   character;   and   in    the    interior   of  the 
Ain.'i  teas  continent  there  is  little  doubt  that  the  lake  fever  repre- 
sents the  malarious  yellow  fever  of  the  coasts.     Even  in  Europe, 
while  the  towns  on  the  sea-coast  and  on  rivers  were  labouring 
under   the  malarious  yellow  fever,  the  sickliness  in  the  mi* 
approached  more  to  that  of  the  remittent  or  remittent  con  tin  now 
type"    (Craiihe).      For  this   reason  the  term  litoralt  as  well  at 
paludal,  is  used  to  designate  this  class  of  fevers. 

The  and  editions  under  which  the  malaria  give  rise  to 

this  form  of  yellow  fever  might  be  referred, — (1.)  To  thermome 
t .  mperature  of  the  air;   (2)  To  the  state  of  the  atmosphere  as 
to  currents  of  winds  and  electricity;   (3,)   Local   peculiarities  of 
surface  already  referred  to;  (4.)  Constitutional  susceptibility,  and 
crowding  together  of  masses  of  people. 
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That  intense  solar  heat  contributes  greatly  to  the  development 
of  the  yellow  form  of  malarious  fever,  is  shown  by  the  situations 
of  those  parts  where  it  is  peculiarly  endemic,  in  relation  to  the 
prevailing  temperature.  Thus,  it  is  found  to  prevail  chiefly  in 
places  situated  in  the  eastern  regions  between  10°  of  south  lati- 
tude and  42°  of  north  latitude.  On  the  continent  of  Europe  it 
has  generally  prevailed  in  places  situated  between  the  36°  and  38° 
north  latitude,  and  has  never  gone  farther  north  than  Barcelona 
on  land,  or  in  latitude  48°  north  on  the  sea.  That  it  has  gone 
farther  north,  it  has  been  alleged,  but  the  authenticity  of  the 
statement  is  doubted.  In  these  northern  latitudes  it  is  also 
observed  that  the  malaria  of  yellow  fever  cannot  pass  over  a 
thousand  yards  of  water  without  being  deprived  of  its  power. 

The  following  observation  was  made  by  Sir  John  Pringle  on 
the  fevers  of  Walcheren  and  South  Beveland  in  1747: — 

"  These  epidemic  fevers,  by  reason  of  the  great  heats  of  the  season,  not 
only  began  more  early  than  usual,  but  were  fully  as  fatal  to  the  natives 
as  to  us.  But  Commodore  Mitchell's  squadron,  which  lay  all  this  time 
at  anchor  in  the  channel  between  South  Beveland  and  Walcheren,  in 
both  of  which  places  the  distempers  raged,  was  neither  afflicted  with 
fever  nor  flux,  but  amid  all  that  sickness  enjoyed  perfect  health — a 
proof/'  he  says,  "that  the  moist  and  putrid  air  of  the  marshes  was 
dissipated  or  corrected  before  it  could  reach  them "  (Diseases  of  the 
Army,  p.  58). 

The  very  same  observation  was  made  at  the  very  same  spot, 
fifty-two  years  afterward,  by  Sir  Gilbert  Blane: — 

"I  had,  in  the  course  of  this  service  (at  Walcheren,  in  1809),  an 
opportunity  of  observing  the  extent  to  which  the  noxious  exhalations 
extended,  which  was  found  to  be  less  than  I  believe  is  generally  known. 
Not  only  the  crews  of  the  ships  in  the  Road  of  Flushing  were  entirely 
free  from  this  endemic,  but  also  the  guard  ships  stationed  in  the  narrow 
channel  between  this  island  and  South  Beveland  The  width  of  this 
channel  is  about  six  thousand  feet;  and  although  some  of  the  ships  lay 
much  nearer  to  the  one  shore  than  the  other,  there  was  no  instance  of 
any  of  their  officers  or  crew  being  taken  ill  with  the  same  disorder  as 
that  with  which  the  troops  on  shore  were  affected"  (Med.-Chir.  Trans., 
voL  iii.,  p.  27). 

It  is  now  also  generally  believed  that  the  malarious  form  of 
yellow  fever  cannot  exist  except  in  places  where  the  average 
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range  of  temperature  is  high  throughout  a  considerable  part  of 
the  year;  and  for  this  reason  it  is  believed  that  it  will  not  beoom* 
a  disease  of  this  country.  Sir  Gilbert  Blane  asserted  that  it 
never  appeared  either  in  tropical  climates  or  in  the  temperate 
latitudes,  unless  when  the  atmospheric  heat  has  been  for  ft 
time  steadily  at  or  above  80°  Fahr.,  21°  of  Reaumur,  or  26 '61 
according  to  Humboldt,  75°  of  Fahr.,  or  24°  Cent;  and  accord 
to  Matthei,  72°  Fahr,  or  more.  The  disease  is  also  found  i j*  *t 
to  prevail  in  mountainous  situations.  According  to  Humboldt,  it 
has  never  ascended  to  3,044  feet  above  the  level  of  the  sea,  and 
according  to  Sir  Ranald  Martin,  never  above  2,500  feet;  and  below 
the  former  limit  the  Mexican  oaks  do  not  flourish,  showing  t 
the  constant  average  temperature  below  this  is  of  a  tropical 
meter.  In  Jamaica,  according  to  Dr.  Craigie,  it  rarely  ascends 
1,600  feet  above  the  level  of  the  sea  (Dr.  Lawson's  instance  of  tin* 
outbreak  at  Newcastle  being  aooaidered  an  instance  of  "specific 
yellow  fever  "},  n  In  Jamaica  the  medium  temperature  of  Spanish 
Town  in  the  hottest  months  is  about  85*  Fahr,  or  between  83° 
oimI  39  ;  nod  in  Kingston  it  is  much  the  same,  ranging  from  Hac 
to  90*  and  rarely  falling  below  80°  from  May  to  the  end  of 
September,  At  the  more  elevated  parts,  however,  the  tempera- 
ture diminishes,  being  only  about  70°  at  Stooey  Hill,  elevated 
about  1,300  feet;  at  CoW  Spring,  4,200  feet  above  the  level  of 
the  sea,  only  60°;  and  at  the  summit  of  the  Blue  Mountains, 
which  are  estimated  to  be  7,200  feet  above  the  level  of  the 

thermometer  is  found  to  range  in  August  from  47°  at  sunrise 
to  58'  (Hunter)  at  noon:  or  at  an  average  of  60"  (Hos 

At  Stoney  Hill,  the  first  of  these  places,  yellow  fever  haa 
sometimes,  though  not  very  often,  displayed  its  epidemic  virulence 
in  m  very  bad  faim 

In  the  Island  of  Trinidad,  however,  the  ri>  liod  Port  of 

ill,  wh ieh  is  a  limestone  rock  elevated  1,-500  feet  nl 
level  of  the  sea,  has  been  highly  productive  of  yellow  ft 
I  ins  cost  the  lives  of  many  men  in  attempting  its  c 
fortification. 

The  OOmpOeitlOQ  of  the  soil  has  been  believed  to  exei 
considerable    influence    on    the   production    of  malarious   yellow 
fever.     On  this  subject,  however,  the  facts  are  discordant     Alio- 
vial  soils  are  those  where  malarious  yellow  foyers  have  mostly 
prevailed,  as  at  Grenada,  St.  Domingo,  New  Oilcans,  Philadelphia. 
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New  Turk,  Boston;  or  calcareous,  as  in  Jamaica.  It  has  also  been 
observed  that  a  beach,  bank,  quay,  or  wharf  is  the  place  where 
the  disease  first  makes  its  appearance,  when  such  beach,  bank, 
quay,  or  wharf  is  alternately  immersed  in  sea  water  and  exposed 
to  the  drying  effects  of  great  solar  heat.  The  drying  effects  of 
great  solar  heat  have  also  been  supposed  to  extricate  some 
deleterious  material  from  the  green  wood  of  new  ships  (Wil- 
son), and  also  from  forests  of  mangroves  (Ingram,  Humboldt, 
Wilson). 

In  all  those  localities  where  the  disease  is  endemic  it  seems  to 
manifest  a  decided  preference  for  the  natives  of  the  colder  regions. 
Thus  the  British,  Germans,  Swedes,  Danes,  are  more  liable  to 
suffer  than  Italians,  French,  or  Spaniards;  and  in  ordinary  years 
the  natives,  and  especially  the  coloured  population,  are  rarely 
attacked. 

The  diagnosis  between  the  specific  contagious  yellow  fever  and 
the  malarious  form  of  yellow  fever  is  at  all  times  difficult;  and 
severe  marsh  fevers  in  certain  geographical  limits  have  a  close 
resemblance  to  contagious  yellow  fever.  But  they  are  not  con- 
tagious, and  urinary  and  blood  symptoms  do  not  occur  in  them. 
It  must  also  be  remembered,  in  accounting  for  its  origin  in  any 
case,  that  marsh  fevers  have  become  developed  weeks,  and  even 
months,  after  exposure  to  the  exciting  cause. 

With  regard  to  the  further  history  of  the  phenomena  and 
treatment  of  this  form  of  fever,  the  reader  is  referred  again  to  . 
what  is  said  under  remittent  fever,  and  simply  stating  that  when 
an  observer  has  seen  only  the  milder  form  of  marsh  remittent 
fever,  and  is  then  suddenly  called  upon  to  witness  an  attack  of 
malarious  yellow  fever,  he  may  well  believe  that  the  affections 
are  entirely  distinct.  But  after  a  time,  when  the  intermediate 
forms  have  been  more  closely  scrutinized,  it  is  found  that  at  no 
point  can  any  valid  line  of  demarcation  be  drawn  between  the 
several  forms  of  these  malarious  fevers,  so  numerous  are  the  con- 
necting links  which  bind  them  to  each  other  (Alison,  Parkes). 

Section  IV. — Mucous  Fevers. 

Under  this  heading  it  is  proposed  to  group  together  and  to 
consider  the  remaining  diseases  of  the  miasmatic  order  which 
are  to  be  noticed  in  this  text-book     These  are, — Influenza, 
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Whooping -cough,     Diphtheria,     Croup,    Du  Diarri 

Cholera. 

These  diseases  are  all  attended  with  fever,  and  are  chara<  i 
by    irritations,    specific    lesions,    or    altera!    functions    of    &ouie 
portion  of  the  mucous  membrane,  either  of  the  respirat 
alimentary  tracts, 

INFLUENZA— [ttfuen&L 

Definition. — A  specific  J* Arile  <I Epi ase ,  in va riabls  i n  its  < 
characteristics,  frequently  prevailing  as  an  ep&demi 
fvtth  lassitude  and  prostration  to  an  extreme  degree;  c/ 
great.  sensibility  to  cold  over  the  surface  of  tlte  skin,  titc 
injected  tmd  tending  to  fill  v-  itrUe  di>  /  an 

acrid  Jlv  i  1 1  tk  fitted  a  *td  i  n  t&R  ft  he  head, 

mostly  front*  d  over  the  eyes,  sometimes  also  attended  with  ffi 
ties*;  nights  sleepless,  with  delirium  or  lethargy ;  cough  prevc 
with  yellow  expectoration,  most  troublesome  at  mult,  < 
greatly  to  increase  the  headache.     Fever  attends  tlte  di&oi 
909  Hetimes  si  hjh  t  an  d  som  et  i  i  )  'et  and  of  a  type  var 

ilftferettt  epidemics  tjmd  local  it  its.     The  sense  of  taste  is  gemi 
greatly  disc  and  tlteve  is  great  and  deprt* 

mmrths  region  of  the  heart 

Historical  Notice, — We  have  no  credible  accounts  of  the  i 
ence  of  influenza  previous  to  the  tenth  century.     In  1311  it  whs 
very  fatal  throughout  France.     In    14-03   the   courts  of  hi* 
Paris  were  closed  on  account  of  the  deaths.    Towards  the 
the  twelfth  and  thirteenth  centuries  it  was  observed  that  catarrli 
was  not  only  endemic  in  particular  districts,  but  that  it  occasion- 
ally spread  over  large  portions  of  country,  while  still  Later,  in 
year  1557,  it  was  found  to  prevail  epidemically,  not  only  i 
the  whole  of  Europe,  but  even  over  the  whole  of  the  northern 
hemisphere,  beginning  in  Asia  and  proceeding  westward  tiU 
terminated    in    America.      In   the   eighteenth    century,   hav 
advanced  westward  till  it  reached  the  Elbe,  it  passed  over 
intermediate   countries  and  reached  England,  where  the  stream 
broke    into    two   branches,    the   one   crossing    the    Atlai 
America,  while  the  other  retrograded  south-east  through  Fr;i. 
Spain,  ami  Italy,  till  it  was  lost  in  the  Mediterranean — a  eour 
similar  to  that  described  by  cholera. 

Influenza  has  occasionally  originated  as  far  eastward  as  India 
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but  more  commonly  it  has  broken  out  in  the  north  of  Europe,  as 
Moscow,  Warsaw,  or  Dresden.  It  seems  probable  that,  like  the 
poison  of  Cholera  Indica,  its  spread  may  be  limited  to  a  small 
number  of  primary  foci;  for  we  find  in  every  volume  of  the 
Calcutta  Transaction*,  accounts  of  some  catarrhal  fever  spreading 
for  a  season  along  the  banks  of  some  principal  river,  and  then 
subsiding ;  so  that  it  is  evidently  only  occasionally  and  at  long 
intervals  erratic,  as  in  1729,  1743,  1775,  1782,  1831,  1833,  and 
1837.  The  influenza,  therefore,  is  both  endemic  and  epidemic; 
and,  in  the  latter  case,  we  find  it,  at  least  in  Europe,  spreading 
from  east  to  west,  prevailing  in  the  depths  of  winter  as  well  as 
the  heights  of  summer,  lasting  nearly  the  same  space  of  time  in 
the  different  towns  and  cities  it  attacks,  or  from  four  to  six 
weeks,  affecting  contiguous  places  in  different  degrees  and  at 
different  times. 

On  looking  to  the  habits  of  this  poison,  it  is  probable  that  its 
actions  are  not  limited  to  man;  for  in  most  years,  when  influenza 
has  been  epidemic,  a  similar  disease  has  been  epizootic,  especially 
among  horses  and  dogs,  as  in  the  years  1728,  1732,  and  1775.  It 
is  a  disease  of  extraordinary  rapidity  of  progress;  and  as  its 
diffasibility  is  great,  so  are  its  periods  of  recurrence  frequent — 
those  cycles  of  its  visitation  which  are  as  yet  beyond  our  compre- 
hension to  explain. 

Pathology. — A  specific  poison  is  believed  to  be  absorbed,  and 
to  infect  the  blood,  when,  after  a  given  period  of  latency,  it  pro- 
duces disordered  functions  of  the  great  nervous  centres,  causing 
great  general  depression,  extreme  debility,  together  with  slight  or 
severe  remittent  fever.  The  specific  actions  of  this  poison  are  on 
the  mucous  membrane  of  the  eyes,  of  the  nose,  and  of  the  bronchi; 
in  a  smaller  number  of  cases  on  the  mucous  membrane  of  the 
fauces,  causing  sore  throat;  and  in  a  still  smaller  ratio  on  the 
substance  of  the  lungs  and  on  the  pleura,  causing  inflammation 
of  those  organs.  In  most  instances  the  disorder  terminates  in 
diarrhoea.  These  different  pathological  phenomena  vary  in 
frequency  and  complexity  in  different  seasons  and  placea 

In  most  cases,  when  the  poison  is  of  sufficient  intensity  to 
produce  fever,  the  type  is  remittent  in  this  country,  with  exacer- 
bations in  the  evening.  Its  usual  duration  is  two,  three,  or  four 
days,  when  it  terminates  in  an  abundant  sweat,  and  which  not 
unfrequently  leaves  great  debility  behind  it.     In  Germany  the 
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r  is  sometimes  intermittent  At  the  same  time,  however,  or, 
it  may  be,  preceding  or  succeeding  the  fever,  the  patient  has  in 
general  been  seized  with  a  slight  inflammation  of  the  ocular 
and  nasal  membranes,  followed  by  coryza,  or  the  serous  di 
of  a  common  cold  or  catarrh ;  and  this  inflammation  generally 
extends  to  the  larynx  and  trachea,  or  to  the  lungs. 

The  pneumonia  occupied  moat  commonly  the  middle  and  lov 
lolies,  and   only  rarely  the  summits  of  the  lungs.     Out  of  forty 
B  observed  by  M.  Landau,  the  inflammation  occupied  twenty- 
one  times    both'  lungs,  eleven   times    the  right  lung,  and  eight 
times  the  left     The  forms  of  pneumonia  are   principally  serous 
inflammation  ami  red  hepatization,  the  latter  occasionally  in 
<jn.Tsed  wit) i  a  few  points  of  pus,     Gluge  states  that  in  the  I 
eases   of    pneumonia    connected   with    influenza   he   lias   ft 
exudations  in  the  bronchia,  which  he  can  only  compare  to  thi 
false  membrane  of  croup.     Such   exudations  were  seen  in 
hepatized  portions  of  the  lung  as   white,  clastic,   firm  cylini 
tilling  the  bronchia,  from  the  fourth  or  fifth  divisions  of  these 
tubes,  into    such  as   are  not  more   than  a  quarter  of  a  line 
diameter.     The  inner  membrane  of  the  bronchia  in  such  cases  was 
extremely  reddened,  but  not  softened. 

Symptoms,  Course,  and  Complications. — The  symptoms  of  infltt« 
enza  assume  a  variety  of  different  forms.  Thus,  catarrh  often 
exists  without  the  fever,  and  in  a  smaller  number  of  cases, 
the    fever    without   the    catarrh.  depress 

prostration,  anxiety,  and  precordial  oppression,  were  frequently 
the    moat    prominent  symptoms,  while   in    other   i(  the 

bronchia]  affection  alone  harassed  the  patient. 

The  usually  begins-  suddenly  with  chilliness  and  si 

rapidly  succeeded  by  an  immediate;  and  evident  imprecision 
upon  the  mucous  membranes  of  the  nose,  mouth,  frontal  sinuses, 
trachea,  and  bronchial  tubes,  to  a  greater  or  less  extent     <  ton 
Soreness    accompanies    these     symptoms,    with    severe,   darting, 
neuralgic  headaches,  aching  of  the  limbs,  listlessness,  great  mental 
depression,  complete  anorexia,  and    an    extraordinary  w 
which,  in  the  experience  of  Dr  Farkes,  bore  a  close  ratio  t» 
extent  of    the    pulmonary    affection,   and    consequently    to 
rteverity  of  the  disease.     These  symptoms  were  accompanied 
fever,  slightly  increased  towards  evening.     Patients  were  usually 
seen  about  the  third  or  fourth  day,  and  then  they  were  found 
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complaining  of  cough,  tightness  of  the  chest,  of  pain  in  the  epigas- 
trium, and  also  of  dyspnoea.  The  face  was  flushed,  and  sometimes 
swollen,  the  alse  of  the  nose  red,  the  lip  vesiculated,  the  eyes 
streaming  with  coryza,  and  the  voice  altered  as  in  a  common  cold. 
The  tongue  was  moist,  or  coated  with  a  yellow  mucus,  and  taste 
was  vitiated,  the  skin  soft  and  without  morbid  heat,  the  pulse 
little  augmented  in  frequency.  But  although  each  of  the  par- 
ticular symptoms  might  be  mild,  there  was  a  languor,  debility, 
and  dejection  of  spirits  far  beyond  what  might  have  been 
expected,  and  almost  exceeding  that  of  common  continued  fever. 
These  symptoms  were,  in  many  instances,  long  in  subsiding.  The 
average  duration  of  the  cases  in  the  epidemic  of  1847  (so  admir- 
ably described  by  Dr.  Peacock)  was  from  three  to  five  days  in  the 
mild  forms,  and  from  seven  to  ten  in  the  more  severe. 

In  mild  cases  such  phenomena  constituted  the  whole  disease, 
and  the  patients  recovered  about  the  eighth  or  tenth  day,  after 
suffering  for  a  few  hours  from  sharp  diarrhoea.  In  many 
instances,  however,  the  patient,  in  addition,  suffered  from  mild 
or  severe  sore  throat;  or  cough  came  on,  and  continued  for  many 
weeks.  In  a  few  cases  the  symptoms  were  of  a  more  aggravated 
character,  the  fever  being  more  marked,  the  pulse  accelerated,  the 
skin  hotter,  and  the  cough  more  troublesome ;  and  these  condi- 
tions have  often  been  followed  by  inflammation  of  the  lungs. 

The  pulmonary  complications  may  be  arranged  into  four  forms, 
— (1.)  Capillary  bronchitis;  (2.)  Bronchitis  supervening  on  tuber- 
culous disease  of  the  lungs;  (3.)  Bronchitis  with  disease  of  the 
heart  or  aorta;  (4.)  Pneumonia. 

The  accession  of  capillary  bronchitis  is  indicated  by  the  chest 
symptoms  becoming  more  severe  and  the  cough  paroxysmal,  and 
the  dyspnoea  at  first  quite  disproportionate  to  the  cough  and 
to  the  physical  signs.  The  expectoration  is  scanty,  and  consists 
of  small  yellowish  pellets,  forming  tenacious  masses  of  a  peculiarly 
nodulated  form.  The  pulse  becomes  rapid  (120 — 140),  the 
tongue  covered  with  a  white-brown  fur,  and  prostration  is 
extreme.  The  only  auscultatory  signs  are  roughness  of  the 
inspiratory  murmur,  with  occasional  sibilus,  and  slight  crepitation 
at  the  back.  There  is  soreness  and  contraction  of  the  chest,  but 
no  acute  pain.  Crepitation,  unattended  by  dulness  on  percussion, 
soon  extends  over  a  greater  or  less  extent  of  both  lungs;  and  the 
dyspnoea  speedily  becomes  so  intense  as  to  prevent  the  patient 
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iVorn  lying  down,  the  Hvidity  of  the  lips  and  face  increases,  and 
the  eyes  become  prominent     The  cough  is  now  very  frequ 
the  sputa  very  viscid,  of  a  greenish -yellow  colour,  without  air- 
bells,  and  often    streaked   with   blood*      The    respirations    are 
quickened;  but  there  does  not.  appear  to  be  any  uniform  c 
nection  between  the  extent  of  the  disease  and   the   disturbed 
ratio   of  the    pulse   and   respiration    movements.      The    gen 
rule   is,   that   the    respirations    are    relatively   more    quicki 
than  the  puke  (Peacock,  Paii&es).      The  physical  signs  & 
become  modified  by  rapidly  developed  emphysema  of  the  lungs, 
Generally,  it    may  be    said    that    the    capillary  br  uf 

influenza  is    distinguished    from   pneumonia    by    the 
severity  of  the  general  symptoms;  by  the  tendency  of  the 
crepitation    of    the   early  stage   to   ptm   into    subcrepitaut  and 
mucous  rales,  rather  than  to  give  place  to  evidences  of  condensa- 
tion,  and   by   the    peculiar   characters   of  the   cough,    whirl; 
paroxysmal  and    not    attended    by  pain;    and.    Lastly,    by    the 
character  of  the  expectoration,  which  consists  of  whitish  vi 
pellets,  cohering  into  irregular  masses,  and  destitute  of  the  glairy 
adhesive  character,  russet  colour,  and  small  air-bubbles  of  pneu* 
monia  expectoration  (Peacock). 

Inflammation  of  the  substance  of  the  lungs  seldom  occurs  till 
the  second  or  third  day%  and  more  commonly  not  till  the  tiftl 
sixth;    and,   although    generally,    is    not    always    preoed 
shivering,  or  even  bronchitis.     The  pneumonia  in  some  years  ha* 
been  characterized  by  well-marked  symptoms,  as   pain   in 
side,  dyspnoea,  and  by  purulent  or  sanguineous  expectoration, 
that  nobody  could  mistake  it;  but  in  general  the  pneumonia  has 
been  adynamic  in  character,  and  presented  a  striking  contra - 
the  usual  symptoms,  there  being  scarcely  any  local   pain,  the 
pulse,  ordinarily  so  large  and  full,  has  been  slow  and  small,  ami 
though  sometimes  counted  between  eighty  and  ninety,  has  ranged 
more  commonly  from  sixty  to  seventy,     The  face  also,  instead  of 
being  full  and  red,  has  been  sharp  and  pale,  the  lips  blue,  and  the 
extremities  cold.     The  patients  also,  who  generally  preserve  * 
good  deal  of  power  in  the  ordinary  forms  of  pneumonia,  \\ 
so  weak  that  they  were  obliged  to  be  supported  while  auscul- 
tated.    Even  this  mode  of  exploring   the  chest  did  not  all 
the  usual  indications,  for  crepitation  was  rare,  the  respirat 
murmur  was  heard,  except  in  a  few  points,  all  over  the  chest,  and 
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there  was  little  or  no  bronchophony.  The  auscultatory  signs  are 
in  general  those  simply  of  bronchitis,  dry  rhonchus  in  some  parts, 
and  harsh  vesicular  murmur  in  others.  The  expectoration  like- 
wise had  not  the  characters  observed  in  simple  pneumonia;  for, 
instead  of  being  purulent  and  mixed  with  blood,  it  was  thin, 
transparent,  and  viscid,  and,  if  fever  prevailed,  it  was  usu- 
ally of  an  adynamic  character,  marked  by  a  brown  tongue,  an 
accelerated  pulse,  and  occasionally  by  delirium.  Throughout  the 
progress  of  this  disease  the  symptoms  of  nervous  derangement 
are  much  more  prominent  than  in  ordinary  catarrh,  and  the 
muscular  debility  is  great,  which  is  the  most  distinguishing 
feature  of  the  disease.  So  great  is  this  prostration,  that  in  some 
instances  the  patient  has  fainted  merely  by  attempting  to  sit  up. 
This  extreme  debility  often  continues  after  all  other  symptoms 
have  passed  away.  The  disease  generally  terminates  favourably 
by  perspiration,  or  by  a  copious  secretion  of  mucus  from  the 
bronchia,  or  a  copious  discharge  of  urine,  which  deposits  a  sedi- 
ment on  cooling.  Towards  the  termination  of  the  complaint, 
rheumatic  affections,  especially  of  the  face  and  head,  assume  an 
intermittent  type. 

Causes  and  Modes  of  Propagation. — The  attack  of  influenza  is  for 
the  most  part  so  universal  that  large  portions  of  the  population 
of  every  country  in  which  it  has  prevailed,  without  respect  to 
age,  sex,  or  condition,  have  been  commonly  infected.  In  general, 
however,  women,  from  being  less  exposed  to  the  weather,  have 
suffered  in  a  smaller  proportion  than  men,  and  children  less  than 
either.  In  all  of  these  epidemics  the  aged  suffer  greatly.  Accord- 
ing to  Dr.  Blakiston's  results,  the  ages  from  ten  to  sixty  furnish 
the  most  patients.  The  ages  from  thirty  to  forty  furnish  most 
males,  and  from  twenty  to  thirty  most  females.  In  the  epidemic 
of  1847  the  mortality  was  greatest  amongst  the  adults  •and 
aged.  In  childhood  the  average  mortality  was  raised  83  per 
cent.;  in  manhood,  104  per  cent;  and  in  old  age,  247  per  cent. 

It  has  been  remarked  in  several  epidemics  that  the  low  parts 
of  towns  have  been  more  generally  and  more  severely  affected 
than  the  higher  and  more  healthy  districts.  The  epidemic  of 
1847  was  much  more  fatal  in  the  insalubrious  parts  of  London 
than  in  those  less  unhealthy;  and  according  to  Dr.  Peacock's 
experience,  the  mortality  of  influenza  was  owing  more  to  the 
condition  in  which  the  disease  found  the  patient,  than  to  any 
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vrr  of  the  poison  itself— a  result  confonmblr 
rience  mod    the   return*   of  the    Kegistmr-4>iw«I 

(Pa* 
1W  miare  of  the  " epidemic  injlutnez*  which  gives 

/49UB  is  quite  unknown. 
Sodden  changes  of  temperature  appear  to  assist  the  drreiry 
miiil  of  the  influenza  poison ;  and  exposure  to  cold  predisposes 
the  individual  to  the  disease — which  seems  to  be  a  disease  «p»» 
ciall v  of  the  higher  latitudes. 

DawajHilinilj  Exhausted.— Few  persons  suiter  more  than  ooe 
attack  of  influenza  in  the  same  epidemic,  although  many  reUpet; 
hat  one  attack  of  this  disease  in  no  degree  protects  the  eoiLstitu- 
tioQ  from  a  second  attack  in  another  epidemic 

Prognotia — Children  and  persona  under  forty  died  in  a 

jir* ijHJutiuii,  unless   in  a  previous  state  of  UI -health,     The 
ality,  however,  among   the  aged  has  in  every  country  been 
great  from  this  disease,     It  has  been  i  the 

use,  if  rmt  fatal  in  itself,  left  the  patient,  of  wl  age, 

often  greatly  debilitated  in   body  and  depressed  in  and 

that  those  with  lungs  who  suffered   from    it    fre 

fell  into  phthisis,  or  continued  to  cough  for  several  months  after* 
wards,  so  that  a  complete  recovery  was  often  long  and  tedious. 
Treatment. — As  a  general  rule,  the  great  majority  of  eases  m 
•  icmics  of  influenza  have  scareely  required  any  medical  treat- 
ment    In  that  of  1782  it  was  observed  that  "many,  indeed,  v. 
so  slightly  indisposed  as  to  require  little  or  no  m\  nothing 

more  wju*  wanted  to  their  cure  than  to  abstain  for  two  ur  tf 
from  animal  food  and  fermented  liquors,  and  to  use  m 
1  diluted,  t * -| ii«i  1  drink,     A  lenient  purgative  at  the  beginning  of 
the  dilEMQ  WM  useful  in  moderating  the  fever,  and  nature  seemed 
to  i»Aint  out  the  repetition  of  it  afterwards  when  there  waa  j 
in  the  itodicfc  and  bowels,  and  a  tendency  to  diarrhoea.     The 
same  was  ob  in  1702.     Nothing,  likewise,  waa  observed  so 

hilly  tii  mitigate  the  cough  as  a  gentle  purge  to  open  the 
and  afterwards  to  give  a  gentle  opiate  at  night.  In  the 
«  1837  it  was  also  remarked,  ae  long  as  the  symptoms  wete 
limited  to  cough,  hoarseness,  headache*  or  other  pains  moderate 
in  degree,  that,  the  putient>  all  reeovered  by  putting  them  on  a 
low  diet,  by  attending  to  their  bowels,  and  confining  them  for  a 
few  days  to  the  house;  and  if  more  was  attempted  it  waa  qui 
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found  that  the  disease  ran  a  course  scarcely  influenced  by  medi- 
cine. A  smaller  number,  however,  required  medical  attendance, 
either  from  the  severity  of  the  bronchitis,  the  occurrence  of 
pneumonia,  of  angina  or  severe  dyspnoea,  of  the  disordered  state 
of  the  bowels,  or  more  frequently  from  the  debility  induced  by 
the  disorder. 

In  general,  when  the  bronchitis  was  severe,  but  the  substance 
of  the  lung  as  yet  unaffected,  leeches  to  the  chest,  or  cupping,  or 
moderate  bleeding,  were  borne  extremely  well,  and  the  patient 
relieved;  while,  in  the  aged,  blisters  to  the  chest,  followed  by  a 
series  of  lintseed  poultices,  were  often  of  essential  service;  and 
this  treatment,  together  with  neutral  salts,  opiates,  and  diapho- 
retics, in  general  effected  the  cure.  In  all  the  gfeat  epidemics  of 
influenza,  however,  it  has  been  remarked  that  the  whole  class  of 
expectorants  were  either  useless  or  uncertain  in  their  action. 

In  the  epidemic  of  1847  Dr.  Peacock  found  blood-letting  of 
little  use,  except  in  the  very  early  stage.  It  increased  prostration, 
without  benefiting  in  any  commensurate  degree  the  pulmonary 
disease.  Leeches,  however,  were  sometimes  useful,  and  counter- 
irritation  of  various  kinds.  An  antimonial  emetic  was  generally 
given  at  the  commencement.  During  convalescence  sulphate  of 
zinc  was  found  to  be  a  useful  tonic  when  the  expectoration  was 
thin  and  spumous,  and  alkalies  more  useful  when  it  was  viscid 
and  glairy  (Peacock). 

In  pneumonia  it  has  been  found  that  although  a  few  persons 
bore  the  loss  of  a  considerable  amount  of  blood,  yet,  in  general, 
blood  taken  beyond  a  very  limited  quantity  either  did  not  relieve 
the  complaint,  or  the  practice  was  actually  prejudicial  It  is  in 
this  form  of  pneumonia  that  large  doses  of  the  tartrate  of  anti- 
mony have  been  found  so  advantageous.  Indeed,  it  seems  dis- 
tinctly proved  that  this  form  of  pneumonia  will  not  bear  that 
powerful  antiphlogistic  treatment  which  is  necessary  when  it 
arises  from  general  causes,  and  is  of  a  more  sthenic  character. 

When  the  patient  was  affected  with  angina,  it  yielded  readily 
to  small  bleedings  when  the  tonsils  were  swollen,  and  to  small 
quantities  of  wine  when  the  tonsils  presented  little  or  no  increase 
of  size.  The  derangement  of  the  bowels  also  readily  yielded 
to  purgative  medicines  when  constipated,  and  when  affected  by 
diarrhoea,  and  accompanied  by  pain,  to  mild  purgatives  and 
opiates,  or  to  the  compound  powder  of  chalk  with  opium. 
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When  the  fever  and  other  immediately  alarm  ms  of 

the  influenza  had  censed,  there  frequently  remained  a  teasing 
(nigh,  and  the  convalescents  in  genera!  complained  of  i 
want  of  appetite,  and  that  their  sleep  was  broken  and  ud  refresh- 
ing.    For  removing  these  complaints,  change  of  air  and  n 
horseback  were  most  effectual,  and  to  some  they  were  absolutely 
necessary;  and,  in  addition  to  these,  mild  tonics,  or  the  until  ml 
chalybeate  waters  drank  at  the  spas,  were  of  singular  service.     In 
.slight  cases  it  was  sufficient  to  limit  the  patient  to  white  Ash 
and  puddings,  and  in  the  severe  forms  to  slops  and  light  pud- 
dings,     The    night   air   was    universally    prejudicial.      It   does 
not  appear  that  any  precautionary  treatment  was  of  service  in 
preventing  the  spread  of  this  disease  among  the  attendants  on 
the  siek;  for  when  four-fifths  of  the  population  were  labouring 
under  the  disease,  It  can  hardly  be  considered  as  having  spn 
by  contagion. 

WHOOPINGCOl  G  ft-JMufa, 

Definition* — An    infectious    and    sometime*   epidemic   sp< 
preceded  and  accomjKtrtied  by  fever  ofvariabi 
nf funded  In  the  firs  >    bjf   cnUtrrh,  and  #ubseqv> 

paroxysmal  fits  of  coughing,  whieh  occur  in  numerous  e& 
rapid,  BpOM  «  movements  of  expbration}  sudd* 

followed  by  a  prolog  irked  hy  a  ct 

sound  of  a  sw?  ind,  and  variously  named 

"hoop"  or  ^ whoop"     These  paroxysms  of  a 

mcn.'emeut*  alter  nn  /  time*, 

till  the  Jit  ends  by  a  quantity  of  mucus  being  brought  up  f 
■:  tings,  of  till  ihi  >  **J  the  stomach  are  evacuated. 

Pathology  and  Morbid  Anatomy. — The  theory  of  this  disease  is 
that  a  specific  morbid   poison   produces  slight    primary 
which  for  the  most  part  sub-  specific  or  second  ions 

being  established.      These  are   catarrh,  followed  by  a    peculiar 
cough  and  vomiting,  due  to  irritation  of  the  vagus  nerve  bj 

cififl  poison. 

Very  different  opinions  have,  however,  at  various  periods  bom 
entertained  as  to  the  nature  of  this  disease.     Its  origin  appear*  to 
have  been  comparatively  of  no  very  distant  date,  Sprengel 
having  been  able  to  trace  it  beyond  1510,  when  it  v. 
in  Paris;  but  its  epidemic  character  was  not  determined  till  1 
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when  it  destroyed  a  prodigious  number  of  children  throughout 
Europe.  The  disease  prevails  occasionally  all  over  the  world 
It  is  sometimes  fatal  to  a  large  proportion  of  children;  and,  like 
other  diseases  of  this  class,  it  appears,  as  a  rule,  but  once  during 
life,  and  attacks  chiefly  infants  and  children.  Dr.  Watson  gives 
an  instance  of  a  child  born  with  whooping-cough.  There  are 
instances,  however,  of  its  occurring  not  only  late  in  life,  but  also 
a  second  time  (Heberden).  Some  consider  the  disease  simply 
as  a  variety  of  bronchitis,  and  accordingly  class  the  disease 
with  inflammatory  disorders  of  the  broncho-pulmonary  mucous 
membrane.  Inflammation,  however,  does  not  necessarily  accom- 
pany the  disease,  although  a  state  of  the  mucous  membrane 
exists  by  which  it  is  morbidly  irritable,  or  susceptible  to  impres- 
sions. Many  cases  have  been  examined  in  which  no  trace  of 
inflammation  or  other  morbid  change  has  been  discovered  in  any 
part  of  the  body.  If,  however,  the  disease  be  of  great  intensity, 
it  very  commonly  produces  structural  changes  in  the  lungs, 
stomach,  intestinal  canal,  or  the  membranes  of  the  brain. 

Rostan  says,  "  I  have  examined  some  children  that  have  died  of 
this  disease,  with  great  care,  and  I  have  constantly  found  altera- 
tion of  structure  of  the  respiratory  organs  The  most  common 
of  these  alterations  is  peripneumony,  either  single  or  double,  with 
pleurisy  and  catarrhal  inflammation  of  the  bronchial  membrane." 
Emphysema  of  the  lungs  has  also  been  observed. 

Dr.  Watt,  on  examining  the  body  of  his  son,  found  that,  "on 
laying  open  the  stomach,  the  internal  surface  had  numerous  red 
streaks,  the  marks  of  inflammation.  There  was  also  a  universal 
crust  of  exudation,  and  much  of  it  was  collected  on  the  upper 
surface,  and  not  owing  to  the  position  of  the  viscus."  In  two 
cases  that  died  at  the  London  Foundling  Hospital,  in  addition 
to  the  usual  inflammatory  appearances  of  the  lungs,  the  mucous 
membranes  of  the  stomach  were  in  each  case  singularly  red  and 
injected.  The  stomach,  in  both  the  cases,  was  filled  with  glairy 
matter,  similar  to  that  vomited  up  in  the  disease.  We  occasion- 
ally, on  opening  patients  that  have  died  of  whooping-cough,  find 
the  bronchial  glands  considerably  enlarged — a  circumstance 
which  can  hardly  be  considered  accidental,  when  Blache  states 
it  existed  in  five  cases  out  of  nine  that  he  examined  It  is  also 
sometimes  found  that  serous  fluid  distends  the  ventricles  of  the 
brain.     It  has  been  a  question  whether  the  cerebral  symptoms 


oa 


Z* 


SPECIAL   PATHOLOGY — WHOOPING-COUGH. 


wive  the  result  of  the  violence  of  the  cough,  nr  were  [" 
the  nature  of  the  disease.    The  patient  sometinn  lied  with 

formidable  convulsions,  and  yet  no  alteration  of  texture  ha*  i 
discoverable.     When,  however,  lesions  of  structure  do  . 
membranes  are  injected,  ami  serum  is  found  effused  Into  their 
cavity,  and  into  the  lateral  ventricles.      The  substance  of 
brain  has  mo  uta  than  usual,  and  some  very  lire 

portions  are  said  to  have  been  found  softened 

From    the    appearances    now    enumerated,   pathologists   bain 
ascribed   the  complaint  to  a  morbid  condition  of  the  pm 
gastric  nerve— an  explanation  supposed  by  some  to  be  confirm 
by  the  circumstance  that  that  pair  of  nerves  is  aometitn< 
pedj  with  the  medullary  matter  altered  in  colour,  dens* 

!  of  cartilaginous  firmness  (Kiliax,  Autesrieth).     Oi 
!ieve  that  a  specific  poison  acts  on  some  part  of  this  n 

The   results   of  nineteen  post-morferti   observations  madi 
Dn  Graily  Hewitt  during  a  recent  epidemic  of  this  di* 
in   children   varying  from   one  month  old  to  four  years,  she. 
the  chief  lesion  to  be  collapse  of  the  lung-substance-  tion 

also  known  under  the  various  names  of 

-.   and  atelectasis.    The  exp  I    test  to  detoet    the 

presence  of  this  morbid  collapse  is  that  suggested  by  MIL  K 
and   Legend  re,  And  in  Infixing  the  lungT  t!  i   nf 

which   is  to   produce  uniform   distension  in  a  simply  eollap*vd 
lung;  but  the  force  necessary  to  distend  the  e«  rained  part 
i     tSonfitderaHe,  and  some  portions  are  not  capable  of  inftal 
by  any  force.     The  air-cells  most  distant   from  the  root 
lungH  were  most  liable  to  this  change,  and  the  margin- 
lungs  wvir  chiefly  affected;  and  there  is  gmerally  emphysemat- 
ous distension  of  the  air-vesicles  adjoining  the  collapsed 
of  these  organs. 

Other  pathologists  have  ascribed  the  disease  to  cerebral  in 
tion  (Werstkil  in  .1/  But  facts  tend  to  &h 

the  cerebral  symptoms  uiv  eltW-U,  rather  than  the  c 
disease.     In  short,  the  formation  and  development  of  whooping* 
rem  to  follow  as  the  result  of  a  specific  poison   of  an 
unknown  kind,  hut  which  is  communicated  thr 
pherel   and   seems   to    affect    directly    the    pulmonary    mui 
membrane,   liki  and    measly   and,    like   tli 

disease  sum  tinier  becom 
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It  is  observed  that  catarrhal  symptoms  exist  in  the  first 
instance,  attended  by  fever  and  the  secretion  of  a  viscid  mucus 
from  the  bronchial  mucous  membrane.  The  irritation  arising 
from  the  combined  specific  influence  of  the  poison  on  the  pul- 
monary membrane,  and  the  secretion  which  follows,  is  attempted 
to  be  got  rid  of  by  coughing;  and  in  these  expiratory  efforts 
the  air  is  expelled  with  great  violence,  and  so  repeatedly  and 
irresistibly  that  the  lungs  are  ultimately  almost  emptied  of  air. 
At  the  conclusion  of  these  expiratory  efforts  the  condition  of  the 
lungs  resembles  that  produced  by  asphyxia.  A  sudden  inspira- 
tion now  necessarily  and  suddenly  follows,  the  air  being  drawn 
through  the  glottis  by  the  gasping  patient,  with  a  force  and 
velocity  which  gives  rise  to  a  shrill,  sonorous  sound,  not  unlike 
the  crowing  of  a  cock,  and  which  has  been  variously  named 
a  kink,  a  hoop,  or  whoop;  and  the  disease  has  accordingly  received 
various  names,  such  as  kink-host,  hooping-cough,  ivhooping-cough, 
chincough. 

The  anxious  and  distressing  inspirations  are  scarcely  com- 
pleted when  the  convulsive  expirations  of  the  cough  are  again 
renewed,  and  again  followed  by  the  gasping  and  crowing 
inspirations,  till  a  quantity  of  mucus  is  brought  up  from  the 
lungs,  or  till  the  contents  of  the  stomach  are  rejected  by  vomit- 
ing. Such  are  the  phenomena  of  the  fit.  After  it  is  over,  the 
patient  in  ordinary  cases  appears  to  be  but  little  affected,  and 
returns  immediately  to  play,  or  to  any  other  occupation  which 
takes  the  attention  at  the  time. 

When  these  phenomena  are  prolonged,  secondary  effects  are 
produced,  whose  morbid  appearances  have  been  noticed.  The 
immediate  consequence  of  the  violent  fits  of  coughing  is  to  inter- 
rupt the  free  transmission  of  blood  through  the  lungs,  and  the 
return  of  blood  from  the  vessels  of  the  head.  This  causes  not 
only  the  swellings,  redness,  and  lividity  of  the  face  which  attend 
the  fits,  but  also  the  discharges  of  blood  from  the  mucous  surfaces 
of  the  eyes,  nose,  and  ears.  A  more  extended  knowledge  of  the 
pathology  of  this  disease  may  be  obtained  by  a  careful  study  of 
its  symptoms  and  course. 

Symptoms. — The  symptoms  of  whooping-cough  arise  out  of  the 
fever,  the  cough,  the  vomiting,  and  the  different  inflammations 
with  which  the  disease  may  be  accompanied. 

The  rule,  that  fever  precedes  the  cough,  though  generally  true, 
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has   many  exceptions;  for  the  paroxysms  of  cough  are  often 
hlished,  and   more  particularly  in  summer,   without  being 
preceded  by  any  febrile  phenomena.     The  severest  attack,  indeed, 
seldom  confines  the  patient  to  his  bed,  so  that  the  lever  ra 
;eds  in  severity  that  accompanying  ordinary  catarrh.    Win 
ing- cough  varies  greatly  in  intensity,   and,  therefore,   may 
divided  into— 

PertuasiA  mitiw,  and  into  Pertus&is grav 

Most  authors  divide  the  group  of  symptoms  into  throe  stages 
The  first  stage  comprehends  the  period  from  the  first  symp: 
of  illness   until   the   whoop  confirms  the  nature  of  the 
This  is  the  period  of  development.     The  second  stage  commences 
as  soon  as  the   nature  of  the  cough  is  determined,  and  lasts 
till    the   violence  of  the   cough  and   the    danger  of  the  inflam- 
mation  is  past     This  is  the  period  of  spasmodic  paroxy 
characteristic  of  the  disease.     The  tint  ■  I  stage  is  the  convalescence 
of  the  patient,  until  the  final  and   happy   termination   of 
disease,  or  the  occurrence  of  those   events  which  destroy 
mi  Merer. 

First  Stage, — The  early  symptoms  of  the  whooping-cough  are 
noticed  more  especially  in  the  spring  and  fall  of  the  year,  ami 
those  of  a  common  cold — as  hoarseness,  sneezing,  a  watery  dis- 
charge from  the  eyes  and  nose,  much  oppression  of  the  chest,  a 
short  dry  cough,  and  such  fever  and  other  derangement  as  usu 
attend  an  ordinary  cold.     This  stage  may  last  from  one  to  eight 
days;    but  Willau  has  estimated  it  from  one  to  two   01 
weeks,  and  Lombard  has  extended  it  to  six  or  eight  weeks. 

Second  Stage, — It  is  not  until  the  fever  remits,  and  is  about 
pass  away,  that  the  cough,  which  had  distressed  the  pat 
followed  by  the  characteristic  whoop.     On  the  occurrence,  how* 
ever,  of  this  symptom,  the   disease  is  fully  formed,  and   I 
consists  of  a  series  of  fits  or  paroxysms  of  severe  coughing,  wh 
occur  at  uncertain  periods;  while,  during  the  interval,  the  patii 
often  enjoys  his  usual  health,  recovers  all  his  gaiety,  returns  to 
his  play,  and  ivlnlics  his  food  with  a  good  appetite,    A  paroxysm 
or  fit  of  the  whooping-cough  generally  comprehends  the  following 
phenomena: — 

The  approach  of  the  fit  is  often  denoted  by  an  unpleasant 
titillatiou  of  the  glottis,  by  a  sharp  pain  in  the  diet,  or  by  a 
spasmodic  contraction  of  the  diaphragm.     A*  soon  as  the  cl.il 
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thus  warned,  he  instinctively  runs  to  his  nurse,  and  either  grasps 
her  arms,  or  lays  hold  of  her  chair  or  her  dress,  to  support 
himself  during  the  paroxysm,  which  in  a  few  minutes  or  seconds 
is  about  to  follow.  In  severe  cases  the  cough  is  quite  convulsive, 
and  so  rapid  is  the  action  of  the  diaphragm,  that  the  air  is  almost 
instantly  expelled  from  the  lungs,  and  the  patient,  half  suffocated, 
turns  black  ip.  the  face,  and  frequently  passes  his  urine.  At 
length  the  crisis  approaches,  the  diaphragm  relaxes,  and  a  violent 
inspiration  follows,  accompanied  by  the  characteristic  whoop. 
This  sound  perhaps  remits,  but  after  a  few  seconds  returns; 
and  thus  convulsive  inspirations  and  expirations  continue,  till 
the  patient  is  at  length  relieved  by  a  copious  expectoration,  or 
by  vomiting.  The  matters  expectorated  from  the  lungs  are 
frequently  thick,  viscid,  and  muciform.  When  vomited  from  the 
stomach,  the  patient  throws  up  a  glairy  fluid  of  much  tenacity, 
semi-transparent,  and  frequently  amounting  to  the  greater  part 
of  a  pint;  and  should  he  have  recently  eaten,  the  food  often 
returns  with  it  It  frequently  happens,  however,  that  the 
stomach  retains  the  food  and  rejects  the  offending  matter.  If  the 
fit  be  violent,  the  fluid  rushes  not  only  from  the  mouth,  but  also 
from  the  nostrils;  and  in  some  instances  is  mixed  with  blood,  for 
blood  occasionally  bursts  forth  in  considerable  quantities  from 
the  congested  vessels  of  the  mouth,  the  nostrils,  the  ears,  the  eyes, 
and  in  some  instances  from  the  rectum. 

If  the  stethoscope  be  applied  to  the  chest  previous  to  the  fit, 
we  sometimes  detect  the  mucous  rhonchus  common  to  catarrh; 
yet  in  most  cases  the  respiration  is  natural  During  the  act  of 
coughing  the  respiration  appears  completely  suspended,  and  is 
not  sensible  to  the  ear  in  any  part  of  the  chest.  On  the  whoop, 
however,  taking  place,  the  air  is  heard  to  rush  with  remarkable 
violence  into  the  trachea;  but  at  this  point  it  stops  for  one  or 
more  seconds  till  the  bronchial  tubes  relax,  and  the  air  is  then 
admitted  into  the  lungs. 

The  fit  having  subsided,  the  eyes,  which  seemed  to  have  started 
from  their  orbits,  resume  their  natural  position,  but  are  inundated 
with  tears,  or  the  conjunctiva  is  more  or  less  gorged  with  blood  ; 
the  natural  expression  and  appearance  of  the  countenance  returns, 
and  in  a  few  minutes,  in  favourable  cases,  the  good  spirits  of  the 
little  patient  are  renewed,  and  he  eats  with  appetite.  On  the 
contrary,  in  severe  or  unfavourable  cases,  long-continued  exhaus- 
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tioHj  headache,  and  some  fever,  are  the  preludes  to  convulsi 
inflammation,  or  the  other  more  severe  forms  of  the 

The  paroxysm  varies  greatly  in  frequency  and  severity 
in  general,  its  frequency  is   as  its  severity.     In   ordin«> 
it  returns  every  two  hours;  but  in  severer  eases,  and  e* 
during  the  second  and  third  week,  it  returns  every  half 
quarter   of  an  hour,   or  even  often  en      This  disease  com  in 
reaches  its  acme  at  the  end  of  the  third,  fourth,  or  fifth  week* 
after  which  the  paroxysms  diminish  in  frequency,  the  intervals 
are  prolonged,  and  the  patient  is  to  a  certain  degree  eon\ 
The  duration  of  this  second  stage  is  from  two  to  six  or  eight 
week* 

Third  Stage. — The   third   stage  commences  with  the  convi 
eence  of  the  patient,  when  the  paroxysms  become  milder,  th* 
intervals  longer,    the   expectoration    more   natural  and    h 
quantity,  and  the  vomiting  ceases,  so  that  the  general  health  td 
the  patient  is  much  improved.     The  duration  of  this  stag*',  i 
ever,  is  often  long  and  variable,  and  the  cough  may  still  ha 
the  patient  for  many  weeks,  or  even  many  montha     It  i 
that  the  term  chronic  is  usually  applied 

The  whole  duration  of  the  stages  of  whooping-cough  are  li.v 
to  greater  variations  than  in  almost  any  other  dis 
complaint  may  terminate  in  two  or  three  days,  and  after  a  \ 
1 1  m  paroxysms,  or  it  may  last  two,  three,  or  four  month*, 
for  more  than  I  j 

Such  is  the  progress  of  an  ordinary  case  of 
hut  in  particular  seasons,  and  in  particular  persons  teci- 

dents  may  arise  to  complicate  the  symptoms,  and  to  increase  the 
danger,  as  inflammation  of  some  of  the  tissues  «>f  the  lungs,  of 
the  mucous  membrane  of  the  stomach   or  intestines,  or 
serous  membranes  of  the  brain. 

Inflammation  of  the  mucous  membrane  of  the  broi  < 
the  most  usual  complication  of  this  disease,  The  I 
inflammation  may  be  that  in  which  the  secretions  are  in 

hat  the  mucus  is  not  only  greatly  diminished    in   quasi 
but  is  thick  and  viscid,  teasing  the  patient  with  fruitles 
to  free  it  from  the  lung,  and  thus  causing  a  frequent  n  • 
of  the  paroxysm.     In  other  cases  it  may  assume  the  torn 
purulent  inflammation,  the  pus  secreted  lieing  funned  hit 
tad    moderate  in   quantity;    or   it   may  be   thrown  up  pure, 
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from  an  abscess,  and  so  enormous  in  quantity  as  to  amount  to 
one  or  two  pints  in  the  twenty-four  hours.  The  inflammation  of 
the  bronchial  membrane  may  spread  to  the  substance  of  the 
lungs,  when  the  danger,  as  well  as  the  symptoms,  of  some  of  the 
various  forms  of  pneumonia  will  be  added  to  the  disease;  but 
the  most  formidable  accident  is  when  the  pleura  is  inflamed,  for 
then  the  patient's  sufferings  during  the  paroxysm  are  fearfully 
increased,  from  the  agonizing  pain  inflicted  during  the  paroxysm 
of  the  cough. 

The  mucous  membrane  of  the  stomach  and  intestines  is  often 
the  seat  of  inflammation;  and  this  is  denoted  by  pain  in  the 
epigastrium,  and  by  the  suppression  of  the  glairy  fluid  thrown 
up  by  vomiting,  so  that  on  the  termination  of  the  fit  the  patient 
often  lies  in  a  state  of  complete  exhaustion,  unable  to  discharge 
anything  either  from  the  stomach  or  lungs,  or  even  to  whoop,  and 
he  is  now  said,  by  the  people,  to  labour  under  the  dumb  kink 

In  mild  cases  the  bowels  are  little  affected  in  this  disease, 
except  that  the  patient  sometimes  passes  his  faeces  during  the 
paroxysm.  In  severe  forms  the  stools  are  often  either  black 
and  offensive,  or  they  consist  of  a  colourless  mucus,  the  latter 
evidently  depending  on  an  inflamed  state  of  the  mucous  follicles. 

Headache  is  a  symptom  which  usually  attends  the  catarrhal 
stage,  but  generally  ceases  when  the  fever  subsides.  In  some 
instances  it  continues  throughout  the  disease,  and  is  not  unfre- 
quently  the  forerunner  of  fatal  convulsions,  or  epilepsy,  or  of 
inflammation  of  the  membranes  of  the  brain,  terminating  in 
delirium,  coma,  hydrocephalus,  and  death. 

Diagnosis. — It  is  impossible  to  determine  whether  the  febricula 
of  the  first  stage  is  the  result  of  simple  catarrh,  or  will,  on  its 
subsiding,  prove  to  be  whooping-cough.  As  soon,  however,  as 
the  cough  has  been  followed  for  two  or  three  paroxysms  by  Hie 
whoop,  the  diagnosis  is  perfect,  no  other  disease  being  accom- 
panied by  this  symptom. 

Cause  and  Modes  of  Propagation. — That  whooping-cough  is  in- 
duced by  a  specific  poison  there  is  little  doubt;  but  in  what 
manner  this  agent  is  generated  is  not  determined.  This  disease 
is  always  sporadic,  sometimes  epidemic,  and  the  "epidemic  in- 
fluence" is  the  most  common  cause  and  mode  of  propagation. 

The  predisposition  to  this  disease  is  so  strong  that  few  persons 
pass  the  period  of  childhood  without  suffering  from  it;  but  it 
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may  occur  at  any  subsequent  age.    The  early  age  at  which  the 
large  majority  of  patients  pass  through  the  disease  is,  ho 
sufficient  reason  for  our  very  alight  acquaintance  with  the  predis* 
posing  cftttB 

When  the  whoopiiig-ciiiigli  is  once  excited,  the  patient  evolves 
a   poison   which    is    both    infectious    and    contagious ;   and    the 
general  public  are  so  unanimously  of  opinion  that  this  diae&i 
infectious,  that  no  parent  will  permit  his  yet  unaffected  chil- 
mingle  with  such  as  maybe  labouring  under  it     The  pi 
are,  with    a  few  exceptions,  of  a  simitar  opinion.      It  is   sup- 
posed to  have  been  first  introduced  into  Tasmania  by  a  female 
prisoner,  and  subsequently  to  have  spread  both  amongst  settlers 
and  natives. 

The  infecting  </■•'  "f  the  poison  must  be  considerable,  frotn 

the  utter  impossibility  of  isolating  the  patient  at  home,  or  of 
preventing  the  Spread  of  the  disease  in  schools. 

The  fact  of  the  contagious  nature  of  this  affection  cannot 
be  strictly  demonstrated-  Its  communication,  however,  by 
faniitr*  pvm  w>mi  ground  for  the  belief  that  it  is  so;  and 
it  is  probably  most  contagious  at  the  period  of  its  highest 
development 

►.sen  conceives  that,  without  being  aware  of  it,  he  has  off 
carried  the  disease  from  house  to  house,  Frank  also  says  th: 
is  often  propagated  from  patient  to  patient,  from  house  to  house, 
ifbd  from  village  to  village.  Lombard  states  that  in  Geneva 
he  has  often  traced  the  first  eases  occurring  in  that  city  to  a 
neighbouring  town,  or  to  a  sick  child  from  the  country.  Wbootfr- 
ing-eough  was  some  years  ago  introduced  into  St.  Helena,  where 
it  proved  very  fatal:  the  captain  of  a  ship,  having  some  children 
labouring  under  the  disease  on  board,  allowed  their  dirty  linen 
to  he  sent  on  shore  to  be  washed,  and  so  introduced  the  disease 
among  the  inhabitants. 

Whooping-cough,  as  a  general  principle,  affects  the  an  on 

but  once,  and  the  exceptions   to  this  rule  are  exceedingly   few. 

Blache,  however,  gives  a  remarkable  instance  of  a  gra  ml  father 

grandmother  catching  it  a  second  time  fmm  their  grandchild, 

and  all  of  them  labouring  under  the  disease  together. 

Thr  poison    of   tbtt   disease    m  with    many 

poisons,  and  in  this  case  they  often  greatly  influence  eaeh 
net kms.     The  amailrpox  and    whooping-cough    have    often  co- 
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existed;  and  a  very  common  and  fatal  combination  is  measles 
and  whooping-cough.  Whooping-cough  and  cow-pox  are  not 
unfrequently  combined.  Indeed,  the  lower  classes  look  upon 
vaccination  as  in  many  instances  a  cure  for  the  whooping- 
cough. 

Period  of  Latency. — Our  knowledge  of  this  fact  is  at  present 
extremely  imperfect,  but  the  more  generally  received  opinion  is, 
that  the  period  of  latency  is  about  five  or  six  days. 

Prognosis. — The  proportionate  number  of  deaths  to  recoveries 
in  whooping-cough  is  not  determined,  but  greatly  varies  in 
different  years;  for  in  one  year  hardly  a  death  will  occur  from 
the  disease  in  a  large  city,  while  in  another  year  many  children 
will  die.  In  general,  however,  the  milder  forms  of  the  disease 
are  rarely  fatal,  while  the  more  severe  and  protracted  cases  very 
commonly  are  so.  Lombard  thinks  station  in  society  greatly 
affects  the  mortality;  for  he  says  that  of  ten  fatal  cases  nine 
belong  to  the  poorer  classes.  The  reports  of  the  Registrar- 
General  show  that  the  mortality  is  greater  from  this  disease  in 
towns  than  in  the  country,  being  in  the  metropolis,  in  1838,  111 
per  cent.,  while  in  England  and  Wales  it  was  061.  In  the  year 
1839,  also,  it  was  for  the  metropolis  *061  per  cent.,  while  for 
England  and  Wales  it  was  '053.  Lombard  gives  the  ages  of  forty 
fatal  cases  as  follows: — 

Ages.  Casks.  , 

From  4  to  5  years, 2 

,,    5  to  6  years, 2 

Above  6  years, 0 


Ages. 
From  birth  to  G  months, 
„        6     to  12  months,     . 
,,         1     to    2  years,   .    . 

Cases. 
.     6 
.    7 
.  10 

„        2     to    3  years,   .     . 
„        3     to    4  years,   .    . 

Danger  from  bronchial 

.    6 

.    7 

inflam 

Total, 40 


towards  the  end  than  the  beginning  of  the  disease.  Convulsions 
are  apt  to  occur  if  dentition  is  going  on  at  the  time ;  and  if  they 
arise  from  the  congestion  or  effusion  within  the  cranium,  they  are 
generally  fatal. 

If  a  predisposition  to  tubercle  exists,  whooping-cough  may 
determine  the  development  of  phthisis. 

Treatment — The  stage  of  invasion  is  seldom  marked  by  symp- 
toms of  greater  severity  than  those  of  common  catarrh,  and  conse- 
quently, except  putting  the  patient  on  a  low  or  very  moderate 
diet,  and  attending  to  his  bowels,  there  is  little  occasion  for 
medicine. 
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Th  <  having  continued  the  nature  of  the  affection,  and 

tin'  second  stage  being  established,  the  disease  will  run  its  dot 
and  one  of  two  indications  of  treatment  may  be  followed     The 
first  is  to  prevent,   if  possible,  convulsions,  or  any  attack  of 
inflammation,  either  of  the  lungs,  the  stomach,  or  of  the  mem- 
1  iranes  of  the  brain.    The  second  indication,  after  the  p> 
danger  is  past,  is  to  prescribe  such  medicines  as  may  in 
the  course  and  anticipate  the  time  of  the  spontaneous  cessation 
of  the  disease. 

The  best  mode  of  obviating  the  danger  of  cerebral  irritate 
:  inflammation  of  any  of  the  organs  that  have  been  menUoi 
mitigate  end  control,  as  far  as  possible,  the  frequency  of  the 
paroxysms,  to  cheek  those  secretions  which  are  in  excess*  and 
to  excite  those  which  are  in  defect,  and  these  objects  are  best 
obtained  by  mild  sedatives,  combined  with  gentle  purgative 
laxative. 

The  choice  of  the  sedative  has  been  considered  a  mu 
much   importance.      The   continental  physicians  have   b 
much  praise  on  bdladonna,  others  on  hemlock,  others  on  itenk 
while  some  have  contented  themselves  with  opium.    It  must  be 
admitted,  however,  that  none  of  these    narcotics    possess 
specific  property  in  controlling  this  disease,  so  that  the  - 
of  the  particular  one  must  he  left  to  the  discretion  of  the  pi 
titioner.    But  supposing  the  patient  to  be  a  child,  as  the 
especially  the  organ  to  be  protected,  the  mildest  sedi 
as  /  n#t  or  the  ayrt.tji  of  pcppie8t  B,TQ  the  safest  and  best 

Should,  however,  belladonna  be  selected,  if  the  child  to 
jhur  years  of  age,  the  dose  ought  not  to  exceed  hth  of  a 

grain;  or  if  hyoscyauiua,  half  a  grain  to  a 
eight  hours;  while,  if  it  be  the  of  jKyppks,  this  medl 

should  be  given  in  such  fractional  doses  of  a 
to  the  age,     Pmvdered  belladonna  root  has  been  recent!) 
mended  by  Vollaui     The  dose  is  one-fifth  of  a  grain,  g 
first  07icet  then  (trice,  then  four  time*  a  day,  and  so  on  until 
the  paroxysms  begin  to  subside,  when  it  is  to  be  given  at  much 
longer  intervals.      Thus,  he  says,  the  spasmodic  period  may  be 
positively  arrested  in  three  or  four  days.     The  powder  of  the 
leaves  he  considers  to  have  little  efficacy  (5 

1862).      Infusion  of  wild   thyme,  slight!  \  and 

mixed  with  gum,  is  ibo  said  to  effect  gml   improvement  in 
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cases  of  spasmodic  cough,  (Joset,  L  c.)  Cochineal  is  an  anodyne 
which  sometimes  affords  relief  It  is  usually  prescribed  in  the 
form  of  a  mixture,  consisting  of  cochineal,  10  grains;  subcar- 
bonate  of  potash,  20  grains;  sugar,  J  oz.;  water,  4  oz.;  rub 
together  and  strain  (Squire's  Companion  to  the  Pharma- 
copoeia, p.  62).  Of  this  mixture,  a  quarter  of  a  tea-spoonful  four 
times  a  day  is  sufficient  for  a  child  one  year  old;  half  a  tear 
spoonful  for  a  child  of  two  years ;  and  a  tea-spoonful  for  a  child 
of  four  years.    Boiled  apples  in  milk  should  be  given  for  food. 

An  opiate,  in  the  early  stage  of  the  disease,  ought  not  to  be 
administered  alone,  and  some  purgative  or  laxative  ought,  as  a 
general  rule  in  all  cases,  to  be  combined  with  it.  The  selection  of 
the  particular  medicine  is  perhaps  unimportant,  and  any  vegetable 
or  saline  purgative  will  perhaps  answer  equally  well,  as  the 
confectio  sennw,  rhubarb,  castor  oil,  or  manna.  The  neutral 
salts,  however,  sit  easiest  on  the  stomach,  and  (as  the  medicine 
must  be  continued)  are  the  most  agreeable  to  the  patient. 
Opium  is  the  most  efficient  remedy  in  allaying  the  cough,  but  is 
liable  to  the  objection  of  being  apt  to  check  the  mucous  secretion. 

Towards  the  close  of  the  second  stage  the  symptoms  may,  in  a 
few  instances,  become  unfavourable,  and  cerebral  irritation,  with 
convulsions,  or  inflammation  of  the  membranes  of  the  brain,  of  its 
substance,  or  of  the  tissues  of  the  lung,  or  of  the  alimentary  canal, 
may  complicate  the  disease,  and  now  the  treatment  of  the  case  is 
always  exceedingly  difficult,  and  frequently  unsuccessful. 

If  the  convulsions  should  come  on  suddenly,  and  without 
headache,  or  other  symptom  of  inflammatory  action,  small  doses 
of  any  opiate,  and  mustard  poultices  to  the  feet,  often  relieve  the 
patient;  but  should  the  convulsions  still  continue,  an  amfoetida 
injection  may  be  administered.  It  often  happens  that  the  con- 
vulsions are  combined  with  a  suppression  of  the  vomiting,  and  of 
the  usual  glairy  discharge ;  and  in  these  cases  leeches,  followed  by 
a  large  UrUseed  jxndUce,  should  be  applied  to  the  epigastrium.  If 
the  disease  should  proceed,  and  headache  or  other  symptom  show 
an  affection  of  the  membranes  of  the  brain,  leeches  should  be 
applied  to  the  temples  and  cold  to  the  head. 

When  the  poison  excites  inflammation  of  the  tissues  or 
substance  of  the  lungs,  Heeding  to  a  limited  amount  may  be 
required;  but  we  should  be  satisfied  with  such  mitigation  of  the 
symptoms  as  may  obviate  immediate  danger,  and  even  that  is  not 
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adway*  obtained,  nice  the  affection  b  Mi  to  be 
bleeding,  as  in  simple  inflammation;  for, being 
action  of  a  morbid  poison*  it  will  run  a  definite 
Med  in  nine  cases,  cither  with  the  lancet,  by  leeches,  or  by 
ping,  and  in  one  ease  no  I***  than  five  times;  jet,  be  adds* 
a  desolating  want  of  success*  and  eight  oat  of  the 
terminated  fatally.    Tbw  result  makes  him  add  an 
which   every   practitioner   will  agree,  that    there    is  in 
wfajQping<mighr  an  in  typhus,  cholera,  and  many  other 
an  u  ok  no  wo  element  which  modifies  and  gives  a  y»fi* 
acier  to  all  these  intercurrent  inflammations. 

If  the  intestinal  canal  be  affected,  some  purgative. 
bined  perhaps  with  calomel,  may  be  necessary  to  act  on  the 
bowels  and  free  them  from  their  contents;  and  if  the  stool*  be 
white  and  timciforuii  and  the  patient  not  relieved,  an  enlarged 
state  of  the  follicle*  may  be  suspected,  and  consequently  a 

Htiuuld    cover   the  aUlomen  for   some    hours,  preceded* 
pci hap*,  by  an  enema  of  syrup  \m  and  barley-water,  and 

which  should  be  administered  night  and  morning.  Many  other 
modes  of  treatment  have  been  recommended  for  the  cure  of 
whooping-cough,  and  more  especially  a  treatment  by  emeries 
nap.  id  day.     Ipecacuanha  is  the  and 

may  be  given  every  second  day  an  such,  with  smaller  doses  in  the 
intei  v  1 1  every  two  or  three  hours,  so  as  to  sustain  a  slight  degree 


The  di*eo>  into  the  third  stage,  and  the  inrlam- 

m&rinri  or  «>t  atening  symptom,  if  any  has  existed,  having 

subsided,  it  i  ble  to  attempt  to  abridge  the  duration  of  the 

hieb  often  extends  to  a  most  distressing  length  ;  and 
thi4  purj>ose  tonics,  anL:wpaomodic&,  caunterArritants,  and  other 
t  -ii*  i  her  externally  or  internally,  have  been  recommended* 

The  MOW  stimulant  antispasmodics,  as  am/fti-ida,  muskt  castor, 

i/tor,  are  the  remedies  wli 
hav  lost  suffrages  in  the  cure  of  this  stage 

Hut  the  two  first  are  most  esteemed,  ai 
persons  even  considered  aaafa  be  a  specific,  not  only  in  I 

I  "it   ha  every  other  stige  of  the  disease     It  should  lw?  given  in 
emulsion,  in  the  dose  of  one  OT  two  grains  to  a  child  two  ya 

i  iunr  times  a  day,  or  even  as  often  a.s  every  two 
or  time  bouit.    Cofleo,  however,  pre!  tchvna  or  a* 
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and  considered  it  "the  most  certain  means  of  curing  the  disease." 
Many  other  remedies  have  been  mentioned,  as  alum,  hydrocyanic 
acid,  oadde  of  zinc,  arsenic,  and  many  preparations  of  iron,  and 
all  of  these  remedies  have  been  found  to  a  certain  extent 
useful;  but,  in  estimating  the  results  of  remedies,  we  should  be 
careful  not  to  mistake  temporary  recovery  for  cure;  and  the  fact 
of  so  very  many  remedies  being  highly  spoken  of  might  create  a 
doubt  as  to  the  value  of  either. 

When  internal  remedies  have  failed  to  make  any  impression  on 
the  whooping-cough,  the  cure  is  often  attempted  by  means  of 
local  treatment,  or  by  derivatives.  The  early  physicians  applied 
actual  cautery  to  the  nape  of  the  neck;  the  modern  ones,  blisters 
to  the  spine,  or  directed  the  back  to  be  rubbed  with  the  unguen- 
tum  antimonii  cum  potassio  tartarizati,  or  with  some  liniment 
or  embrocation,  as  the  liniment  of  camphor  or  of  ammonia,  or 
with  asafcetida,  oil  of  amber,  oil  of  turpentine,  or  the  tincture  of 
cantharides.  The  general  opinion,  however,  is,  that  these  do  little 
good  unless  they  contain  some  opiate,  whose  absorption  they 
facilitate.  Foot  baths  and  the  warm  bath  have  also  been  used, 
and  often  with  much  efficacy. 

When  ordinary  remedies  have  failed,  a  change  of  air  is  a 
resource  of  great  value,  and  was  first  mentioned  by  Dr.  Forbes, 
in  his  thesis  De  Tusti  Convulsivi,  in  1754;  and  since  that  period 
it  has  been  recommended  in  dangerous  cases  by  most  physicians 
with  that  praise  it  so  eminently  deservea  While  it  is  determined 
that  a  change  from  the  bad  air  of  a  town  to  the  purer  air  of  the 
country  is  at  all  times  a  great  benefit,  Lombard  contends  that 
he  has  found  a  change  from  the  country  to  the  town  to  be  not  less 
beneficial,  and  that  the  patient  is  benefited  even  by  the  removal 
to  so  short  a  distance  as  half  a  mile.  Indeed,  it  is  impossible  to 
witness  more  striking  instances  of  the  advantages  of  treatment 
than  we  occasionally  observe  in  patients  when  removed  from 
large  towns  to  their  environs,  for  even  in  a  few  hours  they  often 
recover  from  an  apparently  hopeless  state.  A  sail  across  a  river 
is  also  beneficial,  although  the  distance  may  be  short. 

Dietetic  and  General  Treatment — The  patient  should  not  be 
allowed  animal  food  from  the  commencement  almost  to  the 
termination  of  the  disease  in  its  acute  form.  It  is  desirable  also 
that  the  temperature  of  his  apartment  should  be  regulated,  and 
that  he  should  not  be  exposed  to  any  considerable  or  sudden 
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change  from  heat  to  cold.  In  mild  weather  also,  if  no  locul 
symptom  forbids,  be  should  be  permitted  to  take  exercise  in  tlie 
open  air.     He  should  likewise  be  recommended  to  wear  rlaii 

There  are  no  known  means  of  prevention,  except  an  entire 
removal  from  every  source  of  contagion. 


mPRTHERIA— Diphtheria. 

Definition, — An,  OOU 
d&finite  course  in  night  to  /<  lays.     R§  t&whm  ro&* 

for  is*  tpreadiiuf  i  nftwmmot&Qn  of  the  mucous  m 
plxtryitx,  atJ  mph*     The  1 1 

W>Uk  gr&ti  prostration  of th>  vital  powers;  hf  av&yearftfajfpear- 
ff  olh  u  iichmft  y  oontin  u  e  fo  *  \  fiort 

tiw  come  pe>  Tn  tfoms  GQ&m  a  rermtrkablr 

>>ena  are  apt  to  superve- 
by  profft  I  sometimes  by  fatal 

Historical  Notice.— -Diphtheiia  is  by  no  means  new  to  England, 
and  the  writings  of  the  older  physicians  prove  that  from  tint 
time  it  has  been  epidemic,  or  at  least  very  common  in  many  \ 
»*f  England,      The  historical  accounts  of  the  disease  show  that 
it  has  preserved  its  essential  character  and  nature  from  age  to 

Ever  since  the  end  of  the  "sixteenth  century,  diphth 
has  been  observed  in  every  region  of  tbe  Old  and  New  World,' 
At  first  it  continued  for  a  time  in  Spain;  and  during  nearly  fo 
years  was  noticed  in  different  parts  of  the  Peninsula.      Eat 
later!  all  Italy  was  ively  afflicted  by   it.     Towards 

middle  of  the  last  century  especially,  epidemics  of  the  disease 
have  occurred,  less  general  and  less  prolonged,  but  more  multi- 
lt  in  England,  in  France,  in  Sweden,  and  in  America,  and 
particularly  at  New  York  and  Philadelphia.  It  tormina 
life  of  the  celebrated  Washington,  and  of  tin-  Empress  Josephine 
The  outbreaks  have  usually  been  limited  ii  mea 

not   spreading    beyond   a   single   dwelling,    building,   village,    or 
■  large   town.      J  ded   as  an   epidemic  in  the 

h  of  France  and  south  of  England  in  1869,  to  a  considerable 
nt;   and  since  that  time  many  excellent  monographs  b 
been  written  on  the  subject  in  our  own  country,  among  wt 
those  of  Hunter  Seinplc,  Cb&tto,  Wi  it  Hart,  Gruenhov 

md  Jenncr  are  conspicuous. 
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Pathology  and  Morbid  Anatomy. — In  this  disease,  as  in  many 
others  of  the  miasmatic  kind,  the  general  or  the  local  symptoms 
may  predominate,  giving  special  features  to  each  case;  and  the 
patient  may  die  from  the  severity  of  the  general  disease,  or  from 
the  severity  of  some  one  of  the  local  lesions. 

The  mucous  membrane  covering  a  tonsil  may  be  the  primary 
seat  of  the  characteristic  local  exudation,  or  the  arches  of  the 
palate,  or  the  posterior  surface  of  the  soft  palate,  the  uvula,  the 
nares,  or  the  pharynx  may  be  the  primary  seat.  At  first  there 
is  redness  and  swelling;  and  the  normal  mucous  secretion  is  so 
altered  in  its  physical  properties  that  it  adheres  by  its  own 
increased  viscidity  to  the  mucous  membrane.  A  white  or  grey 
patch  now  forms  on  the  membrane,  which  indicates  the  presence 
of  a  layer  of  lymph  on  the  reddened  surface. 

The  layer  of  lymph  may  thus  spread  from  one  or  from  several 
centres  over  the  reddened  surface ;  and  this  redness  may  involve 
the  whole  mucous  membrane  within  reach  of  the  eye.  The 
lymph  which  grows  upon  this  reddened  surface  may  descend 
into  the  larynx,  the  trachea,  and  the  bronchi  Dr.  Stokes  has 
recorded  a  fatal  case,  in  which  the  tongue,  tonsils,  pharynx, 
epiglottis,  larynx,  trachea,  and  right  bronchus  were  more  or  less 
thickly  coated  with  the  deposit,  even  as  far  as  the  fourth  or  fifth 
bronchial  ramification,  while  the  left  bronchus  remained  quite 
free  from  it.  The  right  lung  was  cedematous  and  consolidated, 
the  left  comparatively  healthy  (Dub.  Jour.  Med.,  Feb.,  1863). 
Dr.  Jenner  has  known  the  diphtheritic  exudation  to  extend  into 
the  oesophagus  and  stomach  (Diphtheria;  its  Symptoms  and 
Treatment,  by  Dr.  Jenner,  p.  4).  If  the  lymph  be  torn  from  the 
mucous  membrane,  a  raw,  bleeding  surface  is  exposed,  which  in  a 
few  hours  is  again  covered  by  a  new  layer  of  lymph.  The  lymph 
of  diphtheria  has  a  variety  of  appearances.  Sometimes  it  is 
granular,  with  very  little  consistence  or  tenacity.  Sometimes 
the  part  is  covered  with  a  pulpy  substance  of  a  white  or  grey 
colour;  but  this  pellicle  is  constant  in  some  form  or  other,  and  is 
possessed  of  the  power  of  reproducing  itself.  It  is  this  specific 
exudation  which  establishes  the  disease  as  one  sui  generis,  and  to 
which  Bretonneau  gave  the  name  of  "  Diphtheritis"  and  which 
has  been  subsequently  modified  to  "Diphtheria"  The  latter  term 
has  the  advantage  of  being  the  shorter  word,  and  is  that  adopted 
by  the  Registrar-General.    Etymologically,  the  terms  are  derived 
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from  ttfOipa  vel  hffttpt?,  signifying  the  prepared  skin  of  an 
animal;  while  eifOiptrtu'  vel  cifOiptae  signifies  that  which  U 
revered  with  a  fur,  or  with  a  leathern  coat. 

In  microscopical  characters  it  does  not  appear  that  this  "  \ 
"  pellicle,"  or  M  false  membrane*  of  diphtheria  can  be  distinguished 
from  the  concrete  exudation  on  blistered  surfaces,  or  that  which 
forms  in  the  angina  of  scarlatina  (Empis).     The  rummi'uevmeut 
of  the  formation  of  the  pellicle  is  in  reality  an  act  of  coagulation. 
The  mucous  membrane  exudes,  in  the  first  instance,  a  Said    in 
which   the  Jthrin    or   mucin  coagulates;  and  such  coagal;. 
material  forms  the  tube-casts  which  line  the  surface  of  the  larynx 
and  trachea,  but  from  the  mucous  surface  of  which  they  come  to 
be  separated  by  a  considerable  interval ;  and  generally  it  may  be 
stated  that  there   is  the  greatest  possible  variation  as  to 
extent,  the  consistence,  the  colour,  and  adherence  of  the  pel t  i 
"times  the  particles  of  lymph  are  so  thin,  soft,  and  separ. 
from  each  other,  that  the  term  membrane  can  scarcely  be  corre^ 
applied  to  it     At  other  times  it  is  tough,  elastic,  and  as  m 
as  an  eighth    of  an   inch    in   thickness.      In   the   one   case    the 
lymph  resembles  cream  in  consistence;  in  the  other  it  resembles 
wash-leather;  and  between  the  two  extremes  we  meet  with  all 
intermediate  conditions  as  regards  consistence  and  tenacity.     Pus, 

i alar  corpuscles,  oleo-protein  granules,  and  epithelium 
tute  the  bulk  of  the  softer  forms  of  the  so-called  lymph;  while 
such  fibres  as  we  see  in  the  buffy  coat  of  blood-coagula  constit 
the  bulk  of  the  toughest  variety  of  the  lymph 3  p 
Vegetable  growths,  as  the  o'tdiitm  of  m  ccur  in 

the   pellicle  of  diphtheria  from  tune   to   lima,    and    have  b 
reported  by  some  as  a  constant  occurrence.     It  is,  howi 
110   means   so;   and  the  accidental  existence  of  such  vegetable 
growths  is  no  evidence  that  epiphytes  have  any  essential  conn 
tion  with  eases  of  diphtheria  (Jenneb). 

The  lymphatic  glands  to  which  the  lymphatics  of  the  pharynx 

h  ad  are  found  in  rases   of  diphtheria  to  be  larger,  redder,  and 

moister  than  natural;  and  if  the  disease  has  continued  tang,  fchey 

>ine  brittle,  pale,  and  of  a  brigbtish  red  colour  0  n — 

characteristic  of  inflammation  of  their  substance.    These  enlarged 

ads  may  be  felt  during  life  behind  the  angle  <»f  tl 
on  cither  side,  aa  well  as  down   the   neck    by  the  sides 
larynx,  when  that  urgan  is  implicated     Such  the 
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glands  is  just  in  proportion  to  the  severity  and  depth  of  the  local, 
nasal,  pharyngeal,  laryngeal,  and  tracheal  disease ;  and  when  the 
discharges  from  the  pharynx  are  fetid,  and  the  mucous  mem* 
brane  sloughy,  not  only  are  the  glands  behind  the  angles  of  the 
jaw  enlarged,  but  the  connective  tissue  in  which  they  are  placed 
is  the  seat  of  the  effusion  of  serum,  and  even  the  exudation  of 
lymph,  so  that  very  great  general  swelling  of  the  parts  is  the 
result 

Condition  of  the  Urine  in  Diphtheria. — Albumen  is  found  in  many 
cases;  50  per  cent  (Lee),  66  per  cent.  (Bonchut,  Empis),  in  the 
majority  (Mangin),  in  all  the  cases  examined  by  the  observer 
(Sanderson).  Its  quantity  appears  to  be  sometimes  enormous, 
so  that  the  urine  becomes  quite  solid  from  heat  and  nitric  acid, 
(Pabkes,  L  c) 

Although  it  is  not  established  that  albuminuria  is  an  essential 
element  in  the  disease,  yet  it  is  a  most  important  symptom,  both 
as  connected  with  the  pathology  of  the  disease  and  with  its 
prognosis.  The  first  discovery  of  the  relation  of  albuminuria  to 
diphtheria  was  made  by  Mr.  Wade,  of  Birmingham,  and  was 
communicated  to  the  Queen's  College  Medico-Chirurgical  Society 
in  December,  1857.  During  the  following  year  Bonchut  and  ^y' 
Empis  made  a  similar  discovery  in  Paris.  These  observers  attach 
very  great  importance  to  the  renal  complication,  as  affording  an 
anatomical  explanation  of  the  fact  that,  in  many  cases  of 
diphtheria  in  which  death  occurs  neither  by  suffocation  nor  by 
septic  poisoning,  it  cannot  be  due  to  local  lesion.  Bonchut 
considers  it  a  sign  of  the  commencement  of  purulent  infection  in 
diphtheria,  and  coincides  with  very  great  gravity  of  the  disease. 
The  blood  then  assumes  the  tinge  of  bistre ;  and  numerous  masses 
of  pulmonary  apoplexy  may  be  found  after  death,  resembling 
those  which  precede  the  development  of  metastatic  abscesses  in 
the  lungs.  Mr.  Wade  is  of  opinion  that  albuminuria  produces  a 
diminution  in  the  total  amount  of  solid  excreta; — the  special 
function  of  the  kidney  being  suspended,  symptoms  arise  which 
indicate  the  retention  within  the  body  of  those  matters  which 
should  be  excreted. 

Dr.  Sanderson  is  of  opinion  that  neither  of  these  doctrines 
regarding  the  pathology  of  albuminuria  in  diphtheria  is  the 
true  one.  In  several  of  the  cases  related  by  him  the  cessa- 
tion of  albuminuria  was  coincident  with   amelioration  of  the 
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patient's  condition  and  the  disappearance  of  the  most  aJarn 
symptoms.      The    early    period    of    the   disease    at   which 
albumen  appears,  and  the  short  time   during  which  it  laate, 
are   facts   of  great  importance.      Dr.    Sanderson   is   of  opir 
that   either  (1.)  the  kidneys  must  he  the  seat  of  the  primary 
morbid  process;  or,  (2.)  the  albuminuria  must  depend  on 
original    change    in    the    blood.      That  it   is   not    due    to 
former  of  those  is  evident  from  the  fact  that  the  renal  disease 
is  only  coincident  with  disease  elsewhere  (<?.  g,t  in  the 
so    that    the    special    morbid    condition   of    the  blood    induced 
by  the  dip!  miasm  must  be  regarded  not  only  as  the 

primary  cause  of  albuminuria,  but  of  all  the  other  sympt 
This  Dr,  Sanderson  illustrates  by  comparing  the  poison  of  diph- 
theria to  that  of  the  poison  of  cantharides,  which,  from 
moment    it  enters  the    circulation,   manifests    its    presence 
albuminuria,  and  produces  a  series  of  anatomical  ahangfcS  in 
kidney,  which  are  identical  with  those  described  by  Mr  Simon 
and   Dr.  Bristowe  in  diphtheria,     Dr.  Sanderson's  obaei 
still  further  show  that,  at  the  acme  of  the  discus,  when  the  u 
was   intensely  albuminous — when   there  was  complete  anon 
and  the  ingesta  reduced  tv>  a  minimum — that  then  the 
of  urea  excreted  in  twenty-four  hours  was  about  twice  as 
that  excreted  during  a  similar  period  when  conval 
established — when  the  patient  was  eating,  with  jui  app 
ordinary  hospital  diet,  with    extras.      Thus  it  is  shown    bt&aft 
diphtheria   agrees    with  the   other   pyrexiae    in    l»eing 
with  a  marked  increase  in  the  excretion  of  urea,  ami   that 
existence  in  the  kidney  of  the  condition  implied  by  albumen 
fibrinous  casts  in   the  orine  does  not  necessarily  interi- 
increase  in  the  elimination  of  nitrogenous  material.      Tin? 
therefore,  no  reason  to  apprehend  the  occurrence  of  aa  a 

consequence  of  the  renal  complication  in  diphtheria,  thia  oompJi- 
cation  not  being  the  cause  of  the  blood-poisoning,  bat  merely  the 
index  of  its  existence  (Brit,  and  For,  JfaL-C/uV.  B  Jaa^ 

<;0,p.  196)- 

Phenomena  and  Symptoms.- — The  proti<  which  forebode  an 

attack  of  diphtheria  may  be  set  down  as  general  /  ano- 

rexia, slight    fever,  dysphagia,  and    giandttW   swelling,     The 

uptoZDfl  generally  tsupervene   very  gradually  and 
but  feelings  of  depression,  prostration,  and   muaeufal   *l ability 
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prevail,  attended  by  headache,  nausea,  diarrhoea,  and  chilliness. 
There  is  a  sense  of  stiffness  about  the  neck  and  throat,  and  the 
drowsiness  which  often  attends  the  accession  of  an  attack  of 
diphtheria  may  lead  the  patient  to  fancy  he  has  caught  a  slight 
cold  in  the  throat  while  indulging  in  a  short  sleep. 

Dr.  Jenner  has  grouped  his  cases  of  diphtheria  into  six  varieties, 
as  follows: — (1.)  The  mild  form  of  diphtheria;  (2.)  The  inflam- 
matory form;  (3.)  The  insidious  form;  (4.)  The  nasal  form; 
(5.)  The  primary  laryngeal  form;  (6.)  The  asthenic  form. 

In  the  mild  form  of  diphtheria  the  general  symptoms  and  the 
local  lesions  are  trifling,  and  no  sequelae  follow.  Febrile  disturb- 
ance prevails  to  a  slight  degree;  and  there  may  be  the  least 
possible  soreness  of  the  throat  on  swallowing.  No  albumen 
occurs  in  the  urine,  and  no  nervous  symptoms  follow.  Dr.  Jenner 
is  of  opinion  that  many  inflamed  throats,  when  diphtheria  is 
epidemic,  have  their  origin  in  the  diphtheria  miasm  (whatever 
that  may  be),  just  as  many  cases  of  diarrhoea,  when  cholera  is 
epidemic,  originate  in  the  cholera  miasm;  and  it  is  as  difficult 
to  say  in  some  cases  that  an  inflamed  pharynx  is  not  due  to 
mild  diphtheria  as  it  is  to  say  that  a  serious  diarrhoea  is  not 
cholera. 

In  the  inflamrmtory  form  of  diphtheria,  symptoms  of  severe 
cynaruche  plvarangea  precede  the  exudation  of  lymph.  There  is 
redness,  of  a  vivid  or  dusky  hue,  and  swelling  of  the  mucous 
membrane,  covering  the  arches  of  the  palate,  the  uvula,  and  the 
tonsils.  The  swelling  is  often  considerable,  from  the  effusion  of 
serum  into  the  submucous  tissue,  which  becomes  of  a  jelly-like 
transparency  and  aspect.  The  pain  in  the  act  of  swallowing  is 
great,  so  that  deglutition  becomes  impossible.  The  febrile  dis- 
turbance may  be  extreme  or  moderate;  and  although  the  pulse 
is  frequent,  it  soon  becomes  weak,  and  there  is  the  sense  of 
considerable  prostration.  In  from  twelve  to  forty-eight  hours 
after  the  first  symptoms  of  the  throat  affection  supervene,  a 
layer,  more  or  less  extensive,  of  tough  lymph  coats  the  inflamed 
surface,  and  death  may  follow  from  extension  of  the  exudative 
process  into  the  larynx  or  trachea.  The  urine  may  contain  albu- 
men, and  sometimes  the  joints  are  swollen,  hot,  and  tender. 

The  insidious  forms  of  diphtfieria  are  dangerous,  because  they 
seem  sudden  and  unexpected.  The  general  symptoms  are  not 
severe.    There  is  no  marked  soreness  of  the  throat,  no  notable 
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swelling  of  the  lymphatic  glands  j  but  suddenly  laryngeal  symp- 
toms supervene,  and   death   rapidly    follows    from    suffocati 
and  the  disease  may  be  confounded  with  primary  croup,  if  the 
pharynx  has  not  been  examined. 

In  the  imsal  farm  of  diphtheria  a  sanious  discharge  from  I 
nose  attracts  attention,  after  sonic  febrile  disturbance  of  a    I 
type.    The  glands  about  the  angle  of  the  jaw  begin  to  swell,  the 
arches  of  the  palate  and  tonsils  become  red  and  swollen,  mn 
purulent  fluid  bubbles  in  quantity  from  the  narrowing  istbi 
of  the  fauces,  and  is  apt  to  prevent  the  physician  from  seeing 
clearly  the  state  of  the  pharyngeal  mucous  membrane.     After  a 
few  days  the  disease  may  subside  so  completely  as  to  leaw 
nature  doubtful;  but  it  may,  on  the  other  hand,  spread  to  the 
larynx  or  the  pharynx,  when  laryngeal  or  pharyngeal  symptoms 
prevail,  and  the  di;i.urtJosis  is  easy. 

In    2ir^mary   &  diphtheria    the   disease   begins   with 

painful  deglutition(  and  is  attended  by  redness  and  swelling  of 
the  mucous  membrane  of  the  pharynx,  arches  of  the  palate, 
uvula,  and  soft  palate.  Laryngeal  symptoms  rapidly  supervene; 
and  lymph  may  be  seen  on  the  arches  of  the  palate ,  the  ex« 
tion  being  more  abundant  at  the  base  of  the  arch  than  above  it, 
looking  as  if  it  spread  from  the  larynx.  Death  threatens  0 
apn 

In  tlie  asth&nw  form  of  dvphtJterm  the  patient  dies  from  the 
constitutional  effects  of  the  general  disease,  which  may  begin 
with  general  and  local  symptoms  of  very  moderate  severity.  The 
pulee,  however,  soon  becomes  rapid  and  feeble;  the  sense  of 
weakness  and  of  illness  becomes  extreme ;  the  skin  has  a 
feverish  pungency  of  heat  to  the  touch;  the  complexion  assumes 
a  dirty-looking,  pallid,  and  opaque  aspect;  and  from  an  early 
period  of  the  disease  the  tongue  is  brown,  with  sorties  on  the 
th.  More  or  less  lymph  may  be  seen  on  the  pharyngeal 
mucous  membrane;  and  this  lymph  is  of  a  granular,  pulp] 
soft  form.     The  patient  may  also  swallow  with   peri  ility, 

and  the  throat  symptoms  may  appear  to  I  id  in  d< 

0    when  the   pharyngeal  mucous  membrane 
lymph.      In    some   cases,   however,   the   pain   on   swallowing  is 
extreme.     The  exudative  process  may  extend  to  the  larynx,  and 
thi>  ion   is   indicated  by   a   little   huskinesu   and  war. 

power  in  the  voice,  and  imperfect  laryngeal  breathing.     Death 
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tends  to  supervene  by  asthenia  about  the  tenth  or  twelfth  day  of 
the  disease,  preceded  or  not  by  delirium,  which  may  commence  at 
an  early  period  of  the  disease. 

There  is  no  sharp  line  of  distinction,  however,  between  these 
several  varieties  of  diphtheria. 

The  duration  of  cases  of  diphtheria  varies  from  forty-eight 
hours  to  fourteen  days;  and  when  the  disease  is  fatal  within  a 
week,  it  is  so  by  extension  of  the  exudative  process  to  the 
larynx.  Laryngeal  symptoms  rarely  commence  after  the  expira- 
tion of  the  first  week  of  the  disease;  and  in  more  than  half  the 
fatal  cases  of  diphtheria  death  results  directly  from  disease  of  the 
larynx.  When  death  occurs  from  asthenia  the  fatal  result  usually 
takes  place  about  the  second  week  of  the  disease.  In  the  cases 
that  are  not  fatal  the  specific  disease  terminates  between  the 
eighth  and  fourteenth  day  of  the  illness  (Jenner). 

Prognosis. — However  mild  a  case  of  diphtheria  may  appear  to 
be,  no  case  is  unattended  with  danger.  The  great  danger  during 
the  first  week  is  from  extension  of  the  exudative  process  to 
the  larynx;  and  the  least  laryngeal  quality  in  the  respiration 
heard  at  the  bedside  is  suggestive  of  danger.  Subsequently  to 
the  first  week  death  is  to  be  apprehended  from  exhaustion  and 
loss  of  nervous  energy.  An  extremely  rapid  and  feeble  pulse 
is  of  grave  import;  and  a  very  infrequent  pulse  is  of  fatal  signi- 
ficance. Vomiting  is  another  unfavourable  symptom,  especially 
if  it  should  recur  many  days  in  succession.  Haemorrhages  and 
albumen  in  the  urine  indicate  blood  change  of  great  severity; 
and  if  the  albumen  is  abundant,  a  fatal  termination  of  the  case 
may  be  expected.  All  the  cases  in  which  Dr.  Jenner  has  known 
delirium  to  occur  have  ended  fatally. 

The  danger  in  diphtheria  seems  to  be  in  proportion  to  the 
youth  of  the  patient.  In  the  child,  death  is  generally  due  to 
extension  of  the  disease  to  the  larynx; — after  puberty  it  more 
often  occurs  from  the  general  affection. 

Sequela. — After  the  termination  of  the  disease,  symptoms  of  a 
very  peculiar  and  characteristic  kind  are  apt  to  supervene.  The 
phenomena  are  referable  to  deranged  innervation;  and  although 
their  frequency  and  intensity  is  by  no  means  invariably  pro- 
portional to  the  severity  of  the  primary  disease,  yet  the  more 
severe  the  case  is,  the  more  likely  is  nervous  disorder  to  occur, 
and  the  more  intense  is  it  likely  to  prove.    These  consecutive 
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phenomena  do   not  appear  at  once.     There  is  usually  a  brief 
period    of    convalescence    between    the    disappearance    of    the 
primary  and   tbe  appearance  of  the  secondary  phenomena   of 
diphtheria.     This  period  of  temporary  convalescence  varies  from 
a  few  days  to  a  few  weeks.     The  most  alarming  symptoms  axe 
referable  to  the  heart     The  frequency  of  its  beats  per  mil 
liegin   to   diminish,   and   a  sense   of    languor  supervenes,    with 
tendency  to  vomiting.     The  heart's  beats  are  found  to  b> 
infrequent,  and  slow,  and  death  supervenes  from  cessation  of 
heart's  action   (Jenner);   or  suddenly,   from  the   deposition   of 
fibrine  within  the  heart,  or  in  one  of  the  great  vessels  (Tav 

In  other  cases  the  paralysis  is  more  widely  spread,  and  the 
nervous  symptoms  more  striking;  although  the  nerve  affectiona 
do  not  at  once  attain  their  maximum  of  intensity,  but  are  pro- 
gressive; and  the  progress  of  the  paralysis,  even  in  the   same 
of  muscles,  is  seldom  quite  uniform.     It  is  believed  that  the 
paralysis  is  due  to  a  primary  peripheral  alteration  of  the  nerves, 
which   is  propagated  from  the  originally  affected  part  to   the 
spinal  rent  re,  much  in  the  same  way  as  in  tetanus  the  irritu' 
is    transmitted   from    the  wound    (Weber).      If 
muscles  are  attacked,  the  faucial  or  pharyngeal  are  usually  the 
first  set  to  surfer ;  and  the  impairment  of  function  is  very  <*arly 
betrayed  by  the  condition  of  the  voice,  and  by  the  act  of  swallow- 
ing,  with  loss  of   sensibility  of   the  velum  p 
(Trousseau),      The  sight   is  subsequently  apt  to   become   im- 
paired, then  tbe  muscles  of  the    tongue,  the  lips;  and  I 
the  upper  and   lower  extremity  become   affected   in   the  order 
named.     In  Dr.  G reenhow s  experience  anaesthesia  has  c< 
with  the  paralytic  affection  of  the  fauces  in  all  the  cases.     The 
mucous  membrane  over  that  region,  naturally  so  sensitive,  becomes 
altogether  insensible  and  callous,  even  to  r  and  forcible 

pricks  with  the  nib  of  a  pen;  and  in  rare  cases  speech  becomes 
so   inarticulate   as  to  be   almost  unintelligible,      He    has  also 
observed  that  the  paralysis  and  anaesthesia  are  sometimes  more 
complete  on   that  side  of  the  fauces   which   was  most 
affected  in  the  early  stage  of  the  disease.     When  the  phu 
muscles  are  paralyzed  there  is  alarming  difficulty  in  swallow 
The  impairment  of  vision  in  probably  due  to 
ciliary  muscle.     It  generally  odmea  on  suddenly,  and  is  j 
for  a  day  or  two  by  dilatation  and  sluggish  action,  or  actual 
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paralysis  of  the  iris.  The  tongue,  lips,  and  cheeks  may  also 
become  affected,  both  as  regards  motion  and  sensation.  The  parts 
then  become  numb  or  cold,  or  they  experience  a  sense  of  formica- 
tion or  of  scalding,  and  taste  may  be  lost  The  upper  extremities 
are  either  first  affected,  or  simultaneously  with  the  lower.  The 
power  over  the  movements  of  the  limbs  becomes  impaired,  and 
anaesthesia  is  also  more  or  less  complete ;  or  there  may  be  ten- 
derness with  abnormal  sensations,  such  as  formication,  and  a 
perception  of  constriction  or  of  tightness  in  the  fleshy  parts; 
or  there  may  be  convulsive  movements  of  the  limbs,  resembling 
chorea  The  earliest  indications  of  these  phenomena  connected 
with  the  functions  of  the  limbs  are  peripheral.  Tingling  is 
experienced  at  the  tips  of  the  fingers,  accompanied  with  numb- 
ness, rendering  the  patient  unable  to  pick  up  small  objects. 
These  phenomena  then  extend  gradually  to  the  wrist,  and  up- 
wards to  the  elbows,  and  even  to  the  shoulders;  but  the  tingling 
and  numbness  is  especially  felt  on  the  palmar  surface  of  the 
hands.  The  limbs,  when  so  affected,  feel  heavy,  feeble,  and  cold. 
If  the  paralysis  continues,  the  muscles'  concerned  become  flabby 
and  emaciated,  and  strength  becomes  so  much  impaired  that 
patients,  who  can  move  the  affected  limbs  freely  in  bed,  often 
walk  with  much  difficulty,  or  are  unable  to  stand  unless  sup- 
ported. Increased  sensibility  of  particular  parts  of  the  affected 
limbs  accompanies  the  loss  of  power  and  general  numbness, 
causing  great  distress,  such  as  tenderness  of  the  soles  of  the  feet, 
the  calves  of  the  legs,  or  fleshy  parts  of  the  arms.  There  is  also 
pain  on  pressure  along  the  course  of  the  principal  nerves,  such 
as  the  median  nerve  of  the  arm  and  the  sciatic  of  the  leg 
(Edin.  Med.  Journal,  August,  1863).  The  duration  of  the  par- 
alysis varies  greatly,  but  generally  the  cases  eventually  terminate 
favourably;  the  paralysis  being  only  dangerous  when  it  affects 
the  respiratory  muscles,  and  aggravates  thereby  an  intercurrent 
pneumonia. 

These  phenomena  of  impaired  nervous  power  generally  betray 
themselves  within  three  weeks  from  the  date  of  convalescence; 
and  the  longest  period  at  which  Dr.  Jenner  has  known  death  to 
occur  after  the  first  symptoms  of  diphtheria  has  been  about  two 
months. 

Propagation  of  Diphtheria. — The  disease  seems  to  be  infectious; 
and  family  constitution   (rather  than  any  anti-hygienic  condi- 
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tions)  favours  its  development  and  determines  its  pregre? 

NEK,  GREENHOW,  SaXDERSON). 

Treatment.— So  long  as  there  is  heat  of  skin  and  firmne?"- 
pulse  the  physician  ought  to   abstain  from  alcoholic  stimuli 
ami  rest  contented  by  giving  such   saline  medicines  as  exert  a 
slight  action  on  the  skin   and   on   the   kidneys,  or  mi    b 
Acetate  ofamwumia  and  citrate  of  potash  are  well  suited  for  thia 
purpose.     The  bowels  should  be  opened  freely   by  a  doa 
<fi;  nr  by  "rfomet  and  oolocynth  pill,  follow* 
the   inflammatory  or   .sthenic  forms  of  the  disease   by  a  sal  in i* 
rient— a  g.t  mdphaU  offtu  in  the  infusion  ofmse*. 

The  throat  affection  should  be  treated  with  warm  fomentation* 
externally,  and  by  the  inhalation  of  water  vapour  with  acetic 
acid*  A  wine-glassful  of  vinegar  to  a  pint  of  water  is  a  good 
proportion  (Jenxeb),  and  an  inhaler  should  be  used,  as  mentioned 
at  page  3±3t  under  scarlet  fever.     Dr,  Jeuner  reconmn  -ire's 

inhaler  as  the  best  A  lead  gargle  may  be  of  service,  composed 
of  one  fluid  drachm  of  the  solution  of  diaeetate  of  lead  in  <  i 
ounces  of  rose  water;  but  gargles  must  not  be  persisted  in  if  pain 
is  caused  by  their  use.  The  temperature  of  the  room  in  which 
the  patient  is  confined  to  bed  ought  to  be  kept  at  68°  F;< 
its  atmosphere  made  moist  by  the  steam  from  a  kettle  with  a 
long  spout  constantly  boiling  on  the  fire.     If  th<  >t  can  be 

enveloped  in  a  warm  moist  atmosphere,  so  much  the  and 

this  may  be  done  by  making  a  tent  with  blankets  over  the  bed, 
and,  by  the  aid  of  a  spirit  lamp,  a  tin  kettle  of  boiling  wal 
be  maintained  at  the   boiling  point,  and   its  steam  thu- 
to  envelop  the  patient 

If  feebleness  of  pulse  supervene,  if  the  redness  of  the  throat 
assume  a  dusky  hue,  if  the  sense  of  general  weakness  becomes 
extreme,  wine  in  large  doses  frequently  repeated  is  required. 
or  eight  ounces  of  port   Off  sherry  during  the  day  for  an  adult 
uv.i)  en  from  the  tirst,  with  as  good  a  diet  as  the  Btontaofa 

can   digest      During  the  course    of  the    disease,   much    lar 
quantities  of  wine  and  even  brandy  may  be  ne*  but  the 

quantity  of  stimulants  must  be  regulated  by  flu*  hal  ago 

of  the  patients.      A  child,  of  three  years  of  age  may  take  with 
advantage  one  or  two  drachms  of  brandy  every  houi 
three  to   five   ounces   of  branny  during  the    twenty-four  bourn 
(Jexnek).     Under  all  circumstances   efficient  daily  action  of  the 
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bowels  must  be  secured,  and  the  urinary  and  intestinal  secretions 
should  be  examined  daily. 

If  blood  or  albumen  appear  in  the  urine,  diuretics  are  contra- 
indicated.  Mustard  poultices,  warm  lintseed-meal  poultices,  or 
the  warm  wet  sheet,  as  recommended  by  Dr.  Huss  in  typhoid 
fever,  and  referred  to  at  page  423,  may  be  applied  to  the  loins 
under  these  circumstances.  Tincture  of  the  peivhloride  of  iron 
has  been  recommended  by  Dr.  Hislop,  of  Birmingham;  and  it 
may  be  advantageously  combined  with  quinine  in  the  following 
formula  (Tanner): — 

BL  Quinue  Sulphatis,  gr.  ii. ;  Acidi  Hydrochlorici  diluti,  IT^x. ;  Tinc- 
ture Ferri  Perchloridi,  TT^xv. ;  Iufusi  Calumbae,  JL ;  misce.  Fiat  haustw, 
omnibus  sextis  lums  sumendus. 

With  regard  to  topical  applications,  Dr.  Jenner  is  of  opinion 
that  repeated  applications  to  the  throat  of  caustic  solutions  are 
injurious.  He  recommends  one  single  but  efficient  application  of 
a  strong  solution  of  nitrate  of  silver  (3i  to  3i.  of  water),  as  a 
remedy  which  may  stay  the  spread  of  the  exudative  inflamma- 
tion; but  that,  on  the  whole,  hydrochloric  acid  and  water  in  equal 
parts  will  more  frequently  attain  the  object.  It  is  especially  the 
surface  round  the  exudation,  as  well  as  the  exudation  itself,  that 
should  be  painted  well  over  with  the  solution,  the  brush  being 
passed  over  the  surface  two  or  three  times  in  quick  succession. 
The  white  discoloration  which  results  must  not  be  confounded 
with  the  spread  of  the  diphtheritic  exudation.  The  discoloration 
from  the  acid  passes  away  in  about  thirty-six  hours;  and  that 
from  the  nitrate  of  silver  somewhat  quicker. 

There  is  considerable  differences  of  opinion  regarding  the  use- 
fulness of  topical  applications,  and  the  best  means  of  applying 
them.  The  tincture  of  the  perchloride  of  iron  is  recommended 
by  some  to  be  gently  painted  over  the  fauces.  The  local  applica- 
tion of  lime-water  by  frequent  gargling  or  gentle  brushing,  with 
the  internal  administration  of  nitrate  and  carbonate  of  soda,  prove 
speedily  curative  in  the  milder  cases,  and  alleviate  the  more 
severe.  Ice  kept  dissolving  in  the  mouth  is  often  also  a  great  com- 
fort in  cases  of  diphtheria,  of  croup,  and  of  all  sore  throats,  and  its 
use  should  never  be  omitted  where  it  can  be  had.  Dr.  Greenhow 
remonstrates  against  the  application  of  the  more  severe  topical 
remedies.    The  pellicle  or  false  membrane  ought  never  to  be  torn 
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off     In  the  consecutive  paralysis  tonics  and  load  galvanism  are 

most  important  remedies,  and  the  bowels  should  be  kept  < 
by  a  pill,  taken  morning  and  evening,  containing  from  a  qu* 

of  the  extinct  of  nux   vo 
quantity  of  sulphate  of  iron,  ccn 

b  piU  rnas#.    These  may  t)e  varied  with  the 
administration  of  pills  containing  Ath  of  a  f  sttyc: 

the  drycinu't  being  triturated  with  sugar  of  milk,  and  made  into 
pills  with  a  sufficient  quantity  of  extract  of  gentian.     Syrtip  of 
t *}(* tit-  of  -iron  in  fluid  drachm  doeea  may  be  given   twice 
■\ v\  and  stimulants  in  the  form  of  malt  liquors,  especially 
(if  free  of  coooulUA  indicus),  are  beneficial* if  taken  with  or  after 
Bieeh,  and  the  doses  of  iron  may  be  taken  at  the  same  time, 
Tracheotomy  undoubtedly  .saves  a  small  proportion  of  cases. 
ht  to  be  bad  recourse  to  if  the  exudative  inflammation 
to  the  larynx  and  advances  in  severity.     Tin  ind  increase 

of  the  recession  of  the  soft  parts  of  the  parietes  of  the  chest 
during  inspiration  is  the  guide  to  its  I  In  the  mlulL 

laryngotomy  is  to  be  preferred  to  tracheotomy,      bi.   Jeoner 
f  opinion  that  the  opening  should  be  mad*  ,ugh 

the  seat  of  disease,  and  not  below  it;   for,  in  opening  through 
I    healthy    part,   a   new   centre    of  irritation   and    inflamio:; 
is  established,     The  sole  object  contemplated  by  an  opening  in 
the  windpipe  is  the  prevention  of  death  by  suffocation.     Bj 

rting  death,  time  is  gained  for  the  general  disease  to  run  it 
course  (Jknn 

Definition,— A  specific  disease,  accompanied  hy  tht  exudation 
m  cUbwm  notorial  upon  the  mucous  memb  the 

glottis*  glottis,  larynx,  ov  trachea,  and  so 

indicated 
wpUion;  con  sta  *  I  i  i  cough ;  voice  altered  % 

ff  fjn>  interior  laryngeal  muscl 

irds  the  dose  of  the  di  fiue 

albuminous  sub*  r  even  of 

Hen  of  th*'  breathing  tube.  tnd 

\te  fatally  either  in  svmfocation  or  exhav  the 
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Pathology  and  History. — It  has  often  excited  much  surprise  that 
a  disease  so  distinctly  marked  in  its  symptoms  should  not  have 
been  accurately  described  before  the  middle  of  the  eighteenth 
century,  when  Dr.  Francis  Home  published  a  treatise  on  the 
mffocatio  stridula  or  croup,  in  1765,  as  it  was  observed  in 
Leith,  Musselburgh,  and  the  vicinity  of  Edinburgh.  It  has  been 
described  under  the  name  of  cynanche  trachealis;  and  Dr.  Fan* 
has  proposed  for  it  the  name  of  "  trachealia  "  in  scientific  nosolo- 
gical nomenclature. 

Before  the  time  of  Dr.  Home,  however,  there  is  reason  to 
believe  that  the  disease  was  confounded  with  other  affections  of 
the  throat  and  breast  resulting  simply  from  exposure  to  cold.  It 
was  certainly  also  described  and  distinguished  by  Martin  Shisi,  in 
1749,  at  Cremona,  and  by  Starr,  of  Liskeard,  in  Cornwall,  in  the 
same  year  {Phil,  Trans,,  1750).  Many  physicians  have  described 
the  disease  since  that  time,  and  none  with  more  minuteness  than 
Dr.  Cheyne,  of  Leith,  who  observed  it  for  several  years,  and 
illustrated  its  pathology  by  careful  dissections. 

The  most  remarkable  pathological  phenomena  of  croup  are  to 
be  observed  in  the  exudative  process  which  attends  the  inflam- 
mation in  the  windpipe,  and  the  formation  of  a  false  mem- 
brane, almost  peculiar  to  children,  but  sometimes  seen  in  adults. 
When  death  takes  place  after  an  illness  of  four  or  five  days,  the 
windpipe  is  found  to  be  lined  with  a  white  or  grey  substance. 
The  membranes  thus  formed  vary  much  in  thickness  and  con- 
sistency. Some  are  so  thin  that  the  mucous  membrane  is  readily 
seen  through  them,  while  others  are  many  lines  in  thickness, 
exceeding  even  that  of  the  mucous  membrane  itself,  and  conse- 
quently opaque.  With  respect  to  their  consistency,  some  are  so 
little  coherent  that  they  are  almost  diffluent,  while  others  can  be 
detached  for  a  considerable  extent  without  rupturing.  The  false 
membrane,  though  occasionally  only  partial,  yet  more  commonly 
embraces  the  entire  circumference  of  the  larynx,  forming  a  com- 
plete hollow  cylinder,  adapted  to  the  walls  of  the  larynx.  The 
membrane  is  in  most  instances  limited  to  the  larynx,  but  in 
some  cases  it  extends  down  the  trachea  to  the  bifurcation,  while 
in  a  very  few  cases  it  reaches  even  to  the  minutest  branches  of 
the  bronchi  M  Hussenot  says,  of  120  cases  he  examined  in 
1778,  it  did  not  extend  beyond  the  laiynx,  while  in  42 
cases  it  invaded  the  trachea  or  bronchi     The  membrane  thus 
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formed  is  in  a  few  instances  removed  by  the  cough,  but  more 
generally    it  adheres    with    bo    great     tenacity    that     it     cair 
only    be   detached   by   a   thinner   and    more  serous    secrer 
taking   place  from   the   mucous   membrane   beneath  it,   wl 
loosens  and  displaces  it.     The  extent  of  the  exudation,  as  in 
cated  by  the  surface  covered,  is  perhaps  the  most  interesting  and 
practically  useful  part  of  the  pathology  of  the  disease.     The  place 
first  and  most   particularly  affected   is  the  upper   part  of    the 
t  to  i  <  A  &tt  i tliu u t  an  i n ch  bel ow  th e  glot t  is,     I  n  that  par t  pat i  i 
complain  of  a  dull  paiu.      External  swelling  has  been  ol 
there;  and  the  morbid  membrane  is  found  spreading  from  that 
place  downwards.     The  back  part  of  the  trachea,  whei  are 

no  cartilages,  seems  to   be  its  first  and  principal  seat  (Home). 
According  to  Guersent,  false  membrane  is  never  entirely  absent 
from  the  larynx.      Sometimes  it  is  confined  to  the  glottis,  and 
sometimes  lines  the  whole  interior  of  the  larynx,  including  the 
ventricles;    and    not    unfrequently   it    extends    throughout   the 
trachea,  and,  for  a  greater  or  less  distance,  into  the  bronH 
tubes.     Dr.  Wood  instances  a  case  in  which  he  saw  the   fo 
membrane   line   the   upper  portion  of  the  bronchia,   the  whole 
trachea  and    larynx,  and    the    pharynx  as  low  down   as  the 
oesophagus.     More  frequently,  he  says,  the  exudation  is  in  the 
form  of  patches,  or  long  narrow  ribbons,  and  occasionally,  in  the 
earlier  stages,  it  has  a  granular  aspect,  with  the  red  mucous  mem- 
brane  appearing  in   the  intervals  of  the  imperfectly  connected 
patches.     According  to  Cheyne,  in  none  ol  the  cases  recorded  by 
him  was    membranous    exudation    observed    in    the    laryngeal 
mucous  membrane;  and  if  thv  inflammation  extended  to  thw 
part,   it  was  only  slight,  and   its  effects  were  seen  in  ;t   li 
puriform  fluid  in  the  membrane  of  the  cjweoid  or  thyroid  car- 
tilages.     Some  state  that  it  is  essential  to  the  constitution  of 
croup  that  the  larynx  should  be  more  or  less  involved  in  iutl 
mation,  or  high  vascular  irritation,  accompanied  with  spasms  <»f 
the  internal   muscles  of  the  larynx  (Wood),      Others  say  that 
the  inflammation  in  croup  is  truly  tracheal,  anil  even  bronchial 
(Craigie,  Copland).    In  the  more  acutely  inflammatory  fori 
may  extend  to  the  larynx  and  epiglottis,  in  some  cases;  in  otl 
to  the  first  ramifications  of  the  bronchi ;  and  sometimes  in  both 
directions  (Copland). 

Dr.  Copland,  who  has  paid  particular  attention  to  the  pathology 
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of  croup,  states  the  following  as  general  inferences  from  his  obser- 
vations : — "  (a.)  That  the  mucous  membrane  itself  is  the  seat  of 
the  inflammation  of  croup ;  and  that  its  vessels  exude  the  albu- 
minous or  characteristic  discharge,  which,  from  its  plasticity  and 
the  effects  of  temperature  and  the  continued  passage  of  air  over 
it,  becomes  concreted  into  a  false  membrane; — (6.)  That  the 
occasional  appearance  of  blood-vessels  in  it  arises  from  the 
presence  of  red  globules  in  the  fluid  when  first  exuded  from  the 
inflamed  vessels,  as  may  be  ascertained  by  the  administration, 
upon  the  approach  of  the  symptoms,  of  a  powerful  emetic,  which 
will  bring  away  this  fluid  before  it  has  concreted  into  a  membrane; 
these  globules  generally  attracting  each  other,  and  appearing  like 
blood-vessels,  as  the  albuminous  matter  coagulates  on  the  inflamed 
surface; — (c.)  That  the  membranous  substance  is  detached  in  the 
advanced  stages  of  the  disease,  by  the  secretion  from  the  excited 
mucous  follicles,  of  a  more  fluid  and  a  less  coagulable  matter, 
which  is  poured  out  between  it  and  the  mucous  coat;  and,  as  this 
secretion  of  the  mucous  cryptce  becomes  more  and  more  copious, 
the  albuminous  membrane  is  the  more  fully  separated,  and 
ultimately  excreted  if  the  vital  powers  of  the  respiratory  organ 
and  of  the  system  be  sufficient  to  accomplish  it; — (d.)  That  sub- 
acute or  slight  inflammatory  action  may  be  inferred  as  having 
existed,  in  connection  with  an  increased  proportion  of  fibro- 
albuminous  matter  in  the  blood,  whenever  we  find  the  croupal 
productions  in  the  air-passages ;  but  that  these  are  not  the  only 
morbid  conditions  constituting  the  disease; — (e.)  That,  in  con- 
junction with  the  foregoing — sometimes  only  with  the  former  of 
these  in  a  slight  degree — there  is  always  present,  chiefly  in  the 
developed  and  advanced  stages,  much  spasmodic  action  of  the 
muscles  of  the  larynx,  and  of  the  transverse  fibres  of  the  mem- 
branous part  of  the  trachea,  which,  whilst  it  tends  to  loosen  the 
attachment  of  the  false  membrane,  diminishes,  or  momentarily 
shuts,  the  canal  (of  the  larynx)  through  which  the  air  presses 
into  the  lungs; — (/)  That  inflammatory  action  may  exist  in  the 
trachea,  and  the  exudation  of  albuminous  matter  may  be  going  on 
for  a  considerable  time  before  they  are  suspected — the  accession 
of  the  spasmodic  symptoms  being  often  the  first  intimation  of  the 
disease;  and  these,  with  the  effects  of  the  pre-existing  inflam- 
mation, give  rise  to  the  phenomena  characterizing  the  sudden 
seizure ; — (#.)  That  the  modifications  of  croup  may  be  referred  to. 
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manifested  in  the  same  case,  at  different  stages  of  the  malady, 
particularly  in  its  simple  forms,  and  in  the  relapses  which  may 
subsequently  take  place;  the  inflammatory  character  predominat- 
ing in  the  early  stages,  and  either  the  mucous  or  the  spasmodic, 
or  an  association  of  both,  in  the  subsequent  periods ; — (o.)  That 
the  relapses,  which  so  frequently  occur  after  intervals  of  various 
duration,  and  which  sometimes  amount  to  seven  or  eight,  or  are 
even  still  more  numerous,  may  each  present  different  states  or 
forms  of  the  disease  from  the  others;  the  first  attack  being 
generally  the  most  inflammatory  and  severe,  and  the  relapses  of  a 
slighter  and  more  spasmodic  kind ;  but  in  some  cases  this  order  is 
not  observed,  the  second  or  third,  or  some  subsequent  seizure, 
being  more  severe  than  the  rest,  or  even  fatal,  either  from  the 
inflammation  and  extent  of  exudation,  or  from  the  intensity  and 
persistence  of  the  spasmodic  symptoms, — most  frequently  from 
this  latter  circumstance.  The  above  inferences,  however  minute  or 
trite  they  may  seem,  should  not  be  overlooked,  as  they  furnish  the 
safest  and  most  successful  indications  of  cure,  and  are  the  beacons 
by  which  we  are  to  be  guided  in  the  treatment  of  the  disease." 

No  correct  scientific  name  has  been  adopted  for  this  disease. 
Dr.  Fair  proposes  trachealia,  as  already  mentioned;  but  it  has  not 
been  adopted  in  the  latest  issue  of  nomenclature  for  the  Army 
returns,  Cullen's  name  being  still  retained.  It  is  useful  to  know 
the  name  by  which  a  disease  has  been  known  and  described,  more 
especially  as  progressive  improvements  are  made  in  nosology  by 
the  correct  nomenclature  of  diseases.  The  name  of  croup,  by 
which  this  disease  has  hitherto  been  known  in  this  country,  is  of 
Scottish  origin.  Cullen's  cynanche  tracheal™,  and  the  more 
modern  tracheitis,  are  objectionable  terms,  because  they  lead  to 
false  notions  of  the  pathology  of  the  disease.  The  "choak,"  "stuff- 
ing," "rising  of  the  lights,"  and  "hives,"  are  all  designations  by 
which  the  disease  has  been  described,  and  some  of  them  are  still 
names  in  vogue  amongst  the  common  people  of  the  country. 

The  disease  is  almost  peculiar  to  infancy  and  childhood ;  and 
there  are  two  forms  which  can  generally  easily  be  distinguished 
from  each  other,  but  which  are  often  confounded.  One  form  is 
very  manageable,  the  other  very  fatal  In  the  former  variety 
the  mucous  membrane  chiefly  secretes  mucus,  pus,  or  muco- 
purulent fluid.  In  the  more  dangerous  form  an  albuminous, 
fibrinous,  or  mucinous  exudation  grows  upon  the  inner  surface 
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of  the  air-passages,  constituting:  the  fake  membranes  alread 
described     The  first  form  seems  to  be  the  one  common  in  America, 
of  which  not  more  than  om  in  fifty  dies,     The  latter  is  the  mom 
common  European  form,  of  which  the  deaths  used  to  ! 
of  Jive,  and  still  are  about  a  half.     About  one  child  in  twelve 
deaths  of  children  dies  from  this  disease ;  and  the  ratio  born* 
croup  to  1,000  deaths  from  all  causes,  in  1854,  was  as  9  2-19. 

Symptoms  and  Course* — "Hie  mildest  form  of  croup  differs  fj 
ao  ordinary  catarrh  only  in  the  addition  of  spasmodic  symptoms ; 
but  this  form  may  run  into  the  more  severe  form,  bo  that   it 
not  possible  to  determine,  in  the  first  instance,  which  form  the 
disease  may  ultimately  assume. 

The  catarrhal  croup  of  Dr,  Wood  embraces  the  spasmodic  as 
well  as  the  catarrhal  croup  of  Dr.  Copland  Spasmodic  action  of 
the  laryngeal  muscles  is,  however,  common  to  both,  urn]  is  char- 
acteristic; hut  the  inflammation  and  exudation  is  not  in  general 
more  severe  than  that  which  attends  a  common  catarrh. 

The  disease  may  be  ushered  in  by  sore  throat,  by  catarrhal 
symptoms,  or  by  a  short  dry  cough  j  or  it  may  occur  per  m%  and 
without  the  general  health  being  sensibly  impaired.  In  either 
case  the  attack  commonly  takes  place  during  the  night,  t 
of  the  child,  which  was  perhaps  more  or  less  agitated,  being 
interrupted  by  fits  of  hoarse  coughing.  These  become  more 
frequent,  the  respiration  more  difficult,  and  marked  by  a  peculiar 
wheezing,  which  has  been  described  as  like  the  sound  of  an 
inspiration  forcibly  made  with  a  piece  of  muslin  before  the 
mouth,  or  like  to  the  sound  of  air  passing  through  a  brazen  tu 
The  little  patient  also  feels  a  sense  of  restriction  about  the 
throat,  as  shown  by  carrying  the  hand  often  to  it,  and  grasj 
the  larynx.  After  the  paroxysm  has  lasted  some  hours,  tin; 
an  interval  of  ease,  which  perhaps  lasts  for  some  hours. 

By  the  sad  Of  Una  Second   or  third  day,  sometimes  sooner,  the 
tongue  becomes  white,  the  heat  of  the  body  increased,  Ih 
frequent,  the  face  flushed,  and  the  countenance  distressed*     Fran 
this  point  the  disease  now  rapidly  advances,  the  croupy  sound 
attains   its   height,  and   Dr.   Home  describes  it  as  >4®r 

gatti;"  others  have  compared  it  to  the  noise  which  a  fowl 
m nkes  when  caught  in  the  hand;  while  the  child  often  puts  its 
fingers  into  its  mouth,  as  if  to  pull  away  something  which 
obstructs  the  passage, 
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As  the  disease  draws  towards  a  close  the  paroxysms  become 
more  frequent,  the  cough  more  severe,  the  pulse  more  rapid, 
suffocation  more  imminent,  and  the  extremities  cold  and  livid. 
The  final  close  of  the  disease  is  often  by  convulsions,  sometimes 
almost  tetanic;  and  Dr.  Ferrier  once  was  present  when  the 
struggle  was  so  violent  that  after  death  the  corpse,  in  a  great 
measure,  rested  on  the  occiput  and  on  the  heels. 

Often,  however,  the  symptoms  are  much  more  moderate; 
although  it  not  unfrequently  happens  that  symptoms  of  the 
severer  form  come  on,  indicated  by  a  huskiness  of  the  voice,  till 
no  sound  can  be  heard  above  a  whisper,  by  a  muffled  cough,  and 
a  wheezing  noise  which  attends  the  inspirations.  It  is  seldom 
that  children  expectorate;  but  in  happier  cases  than  the  above, 
mucus,  tinged  perhaps  with  blood,  is  coughed  up,  and  later, 
perchance,  the  false  membrane  is  detached  and  thrown  up,  and 
the  patient  recovers. 

The  croup  which  has  been  described  is  of  the  most  acute  kind; 
but  in  many  cases  its  course  is  mucli  more  chronic,  the  symp- 
toms generally  milder,  and  the  intervals  of  ease  longer  and  more 
complete,  during  which  the  breath  is  free,  the  child  cheerful, 
and  the  appetite  good.  In  the  course  of  a  few  days,  however,  a 
violent  paroxysm  seizes  the  child,  and  destroys  him  with  every 
appearance  of  one  strangled. 

According  to  Barth,  on  the  stethoscope  being  applied  to  the 
larynx,  we  hear  a  sort  of  "trerriblotement,"  as  if  a  moveable 
membrane  was  agitated  by  the  air;  and  he  considers  this  phe- 
nomenon as  an  unerring  evidence  of  the  existence  of  a  false 
membrane  in  the  larynx.  Laryngitis  in  the  adult  is  marked  by 
the  same  difficulty  of  breathing,  the  same  lividity  of  countenance, 
the  same  constriction  of  the  throat,  the  same  paroxysmal  attack, 
and  by  the  same  exemption  from  any  severe  constitutional 
affection.  The  voice,  however,  instead  of  being  sharp  and  shrill, 
is  generally  deep  and  hoarse,  although  sometimes  altogether  lost — 
differences  depending  perhaps  on  the  greater  size  of  the  glottis, 
and  on  the  fact  of  the  parts  being  the  seat  of  ulceration  rather 
than  of  the  effusion  of  lymph.  At  length  the  patient  is  cut  off  in 
one  of  the  paroxysms.  The  duration  of  this  disease,  when  acute, 
is  short  The  celebrated  Dr.  Pitcairn  died  on  the  fourth  day  from 
the  first  attack,  and  Sir  John  Hay,  Physician  to  the  Forces,  died 
within  the  same  period.     More  commonly,  perhaps,  the  disease 
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passes  into  a  chronic  state,  when  the  patient  may  survive  many 
weeks,  or  even  months.  Several  cases  are  on  record  of  croup 
having  terminated  in  twenty-four  hours;  mora  frequently, 
however,  the  child  lives  to  the  third  or  fourth  day,  and  in 
el  ironic  eases  much  longer.  From  one  day  to  one  or 
weeks  may  be  given  as  the  variable  periods  of  the  dura 
this  disease. 

Diagnosis.— It  is  generally  between  croup  and  the  following 
diseases:— namely,  the  different  forms  of  sore  throat,  as  in  scarlet 
■  and  meaaha^  diphtheria,  bronchitis,  chronic  laryngeal  and 
tracheal  inflammation,  and  whooping-cough;  and  the  differential 
symptoms  of  each  of  these  from  croup  must  be  studied  by  com* 
paring  the  definitions,  symptoms,  and  course  of  each  of  these 
diseases,  as  well  as  the  epidemic  constitution  as  regards  scarlet 
fever,  measles,  cVqihtfteria,  and  xvhooping-e*>iujh, 

Modes  of  Propagation. — Croup  is  said  to  be  more  frequent  in 
cold  and  moist  climates  than  in  those  which  are  warmer.  It  is 
also  much  more  severe  in  Europe  than  in  America;  ami 
existence  and  progress  is  considerably  influenced  by  changes  of 
season,  weather,  and  temperature*  It  is  prevalent  in  Switzerland 
and  Savoy,  in  the  eastern  counties  of  England  and  Scotland,  the 
north-west  countries  of  Europe*  and  in  the  northern  parts  of 
America.  While  the  annals  of  medicine  are  rich  in  descriptions 
of  epidemic  and  endemic  croup,  opinions  are  very  much  divided 
as  to  the  nature  of  the  epidemic  influence,  and  whether  or  not 
disease  is  contagious  ur  infectious, 

Age  has,  perhaps,  the  greatest  influence  in  predisposing  to 
disease,  and,  while  rare  in  adults,  it  is  seldom  seen  in  early 
infancy,  It  is  most  prevalent  Iwtween  the  first  and  seventh  years 
of  Ufa  According  to  the  experience  of  Dr.  Wood,  the  disease 
appears  to  run  in  families;  and  vigorous  fleshy  children,  with  rosy 
complexions,  are  frequently  those  who  suffer  most 

Prognosis— -"I*  never  better  than  doubtful1*    It  is  to  be  deter- 
mined from  the  violence  of  the  local  symptoms,  and  the  freqm 
of  the  paroxysms,  rather  than  bom  the  constitutional  symptoms. 
Children,  however,  seized  with  croup  are  said  to  reco* 

taller  proportion  in  this  country  than  in  America.     Death  tends 
to  occur  by  apntmk 

Treatment. — Evert/  case  of  croup  demands  ih#    most 
efficient.  He  tncUm&nL     When  the  croup  in  chil 
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commences  in  the  larynx,  its  course  is  so  rapid  and  so  fatal  that 
the  measures  for  its  suppression  must  be  early.  Bleeding,  and 
especially  local  bleeding,  should  be  employed,  and  in  most 
cases  to  a  considerable  extent  (an  ounce  of  blood  for  every 
year  of  age) ; — and  two  to  twelve  leeches,  according  to  the  age  of 
the  patient,  should  be  applied  over  the  larynx.  After  these  have 
fallen  off,  the  bleeding  should  be  encouraged  by  the  applica- 
tion of  a  lintseed  poultice  to  the  throat.  This  first  bleeding  often 
gives  great  relief,  and  sometimes  averts  the  disease;  but  if  not, 
the  leeches,  after  a  few  hours,  may  be  repeated.  As  soon  as  some 
relief  is  obtained,  a  blister  should  be  applied  along  the  lateral 
aspect  of  the  neck  on  each  side,  and  not  over  the  trachea;  and 
after  that  is  removed,  the  part  should  be  dressed  with  strong 
mercurial  ointment.  In  addition  to  bleeding  and  blistering,  many 
practitioners  prescribe  emetics;  first,  because  their  emetic  effects, 
and  the  large  evacuations  they  produce,  favour  the  resolution  of 
the  inflammation ;  and  again,  because  the  effort  of  vomiting  may 
be  the  means  of  detaching  and  of  expelling  the  false  membrane, 
should  it  have  formed.  If  relief  does  not  ensue  on  the  action  of 
the  emetic,  Dr.  Cheyne  recommends  two,  three,  or  four  grains  of 
calomel,  with  two  or  three  grains  of  James's  powder,  to  be  given  at 
short  intervals  every  two  or  three  hours ;  and  a  dose  of  castor  oil 
is  to  be  given  occasionally  till  the  full  effect  of  the  calomel  as  a 
purgative  is  obtained  Green  feecal  stools,  like  chopped  spinach, 
are  characteristic  of  this  result. 

Bleeding,  blistering,  and  mercury,  although  the  rule  of  treat- 
ment in  idiopathic  infantine  croup,  are,  for  the  most  part,  entirely 
inefficient  in  those  cases  in  which  the  affection  begins  in  the 
fauces,  as  in  the  case  of  many  epidemics,  and  especially  after 
scarlatina.  In  these  cases  the  best  treatment,  if  the  false  mem- 
brane be  not  already  formed,  is  to  relieve  the  throat  by  the 
application  of  a  few  leeches,  as  in  scarlet  fever,  and  then  to 
support  the  little  patient  with  a  moderate  quantity  of  wine 
diluted  with  water.  If  the  false  membrane  has  formed,  perhaps 
an  emetic  affords  the  only  chance  of  relieving  the  patient;  and, 
indeed,  so  soon  as  croupy  cough  and  dyspnoea  occur,  an  emetic  of 
ipecacuanha  with  tartar  emetic  ought  at  once  to  be  given  in  doses 
suited  to  age.  Four  to  six  grains  of  ipecacuanha,  combined  with 
a  quarter  or  a  third  of  a  grain  of  tartar  emetic,  will  be  found 
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sufficient  for  a  child  of  two  or  three  years  of  age.     The  ac 
the  emetic  may  he  aided,  with  benefit,  by  a  warm  bath  i 
100*  Fahr.  in  temperature,     If  it  becomes  obvious  thai 
tion  has  assumed  the  form  of  a  membrane,  especially  if  indicated 
by  a  diphtheritic  coating  over  the  fauces,  a  solution  of  the  nitrate 
of  silver,  varying  in  strength  from   forty  to  one  hundred  and 
twenty  grains  to   the   fluid  ounce   of  distilled  water,  should  be 
applied  to  as  much  of  the  (aueetfl  and1  larynx  as  can  be  reached 
*j">nge  on  the  end  of  a  piece  of  whalebone,  as  sold  ready  made  by 
the  instrument  makers,  should  be  loaded  with  the  weaker  - 
tion,  and  squeezed  against  the  rinm  gtottidi*  two  or  three  times  a 
day.     Bleeding  has  no  effect  in  removing  or  modifying  the  fake 
membrane;    but  the   system   must   be   brought   as   speedily   as 
possible  under  the  influence  of  mercury.      Mercury  appears  a 
powerful  resource  in  these  cases;  and,  introduced  either  internally 
or  by  inunction,  so  as  to  affect  the  mouth,  but  without  in<lu< 
salivation;  uniformly  gives  relief  as  soon   as  the   constitutional 
affection  is  established.     However,  the  amelioration  is  too  often 
transitory. 

Expectorant  medicines  should  lie  given  with  the  mercurials, 
and  be  continued  after  them.  IjMQCtcKanha  and  senelu  have  ti*e 
n iost  efficient  influence  over  the  mucous  membrane. 

Five-grain  doses  of  iodide  of  potassium  every  two  hours, 
of  chlorate  of  pot  ft  una,  have  been  used  with  benefit;  and  the  use 
irf  a  vapour  bath  from  75a  to  80°  Fahr,  is  not  to  be 
(Budd), 

The  medical  treatment  of  croup  is  so  frequently  un 
that  tracheotomy  has  often  been  had  recourse  to  as  the  means  of 
prolonging  life,  and,   consequently,  as  affording  an    additional 
elm  nee  of  the  patients  recovery.      Ouersent  has  performed  this 
operation   re|>eatedly   at   the    Hopital    des    Kufans,   but  almost 
always  without  success,     On  the  other  hand,  Al.  Trousseau 
that  he  has  saved  one-third  of  his  patients  bj   its  means;  and  of 
twenty  eases  Brctonneau  saved  six.     Perhaps  the  experience  of 
the  profession,  generally,  is  equally  discordant  no  this  point  at 
this  moment;    for  those  who  operate  early  contend  th 
some  portion  of  their  patients,  while  those  who  wait  till  a  ci 
advanced,  and  beyond  medical  treatment,  before  they  resort  to  tiki* 
measure,  for  the  most  part  lose  all  their  patients.    The  evidence, 
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however,  is  daily  accumulating  which  shows  that  tracheotomy 
ought  to  be  resorted  to  much  oftener,  as  a  remedy  for  croup, 
than  it  has  hitherto  been,  and  that  at  a  much  earlier  period  in 
the  disease, — not  as  a  last  resource,  when  death  from  asphyxia 
appears  imminent,  and  after  treatment  of  the  most  depressing 
kind.  That  this  is  the  secret  of  success  in  France  and  in  this 
country  is  shown  by  the  experience  of  able  physicians  and  good 
surgeons,  of  whom  the  names  of  M.  Trousseau,  the  late  Mr.  Jones, 
of  Jersey,  Mr.  Henry  Smith  and  Dr.  Fuller,  of  London,  the  late 
Dr.  Cruickshank,  of  Dalmellington,  in  Scotland,  and  Mr.  Spence, 
Professor  of  Surgery  in  the  University  of  Edinburgh,  Dr.  George 
Buchanan,  in  Glasgow,  and  Professor  Roser,  of  Tubingen,  may 
be  stated  as  authorities  by  experience.  In  country  districts  the 
performance  of  tracheotomy  in  a  case  of  croup  is  almost  impera- 
tively called  for  in  the  majority  of  cases,  if  some  symptoms  of 
amelioration  do  not  follow  the  steady  use  of  bleeding,  emetics,  the 
warm  bath,  and  calomel  purgation,  pursued  for  twelve  or  sixteen 
hours.  I  know  that,  in  a  wild  country  district  of  Scotland, 
where  croup  was  very  common  and  fatal,  the  late  Dr.  Cruick- 
shank saved  eight  out  of  eleven  cases  during  two  years.  A 
valuable  paper  by  Mr.  Smith,  in  The  Medical  Times  and  Gazette, 
26th  January,  1856 ;  another  by  the  late  Mr.  Jones,  of  Jersey, 
in  the  8th  November  of  that  year;  and,  lastly,  a  paper  by  Dr. 
Conway  Evans,  in  the  Edinburgh  Medical  Journal  for  January 
and  May,  1860,  go  to  support  the  same  conclusion, — namely,  that 
an  earlier  introduction  of  air,  by  the  operation  of  tracheotomy, 
for  croup,  would  not  only  give  a  larger  per  centage  of  recoveries 
in  this  country,  but  would  place  the  operation  in  the  same  favour- 
able light  in  which  it  is  now  regarded  in  Paris  and  other  parts 
of  France.  Tracheotomy  in  croup  is  undoubtedly  gaining  ground ; 
and  it  cannot  be  denied  that  children  perish  in  the  first  instance 
almost  always  from  suffocation.  Tracheotomy  is  therefore  indi- 
cated in  croup  (as  in  diphtheria)  as  soon  as  there  are  urgent 
symptoms  of  obstruction  of  the  glottis.  When  the  respiration  is 
so  impeded  that  the  demand  for  oxygen  is  only  satisfied  by 
difficult  forced  respirations,  dreadful  anguish  is  depicted  on  the 
reddened  countenance  covered  with  sweat;  there  is  extreme 
restlessness;  the  patient  tosses  from  side  to  side,  gets  out  of  bed 
one  minute  and  into  it  the  next,  clutching  spasmodically  at  those 
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around  him,  as  if  seeking  everywhere  for  help.     This  is  the 
period  for  lh*  operation  of  tracheotomy  in  croup, — the  time  when 
success  may  he  expected   (Rqser),      Should  the   operation 
longer  delayed,  symptoms   of  asphyxia  appear,   overloading  of 
the  blood  with  carbon  ensues,  the  face  suddenly  becomes  blue. 
with  fixed  and  staring  eyes,  convulsive  exertions  are  made,  and 
Anxious  struggles  for  breath  follow  the  stage  of  suffocative  a$!> 
In  some  cases  the  symptoms  of  asphyxia  come  on  more  si 
and  are  apt  to  make  considerable  progress  before  the  dan*; 
fully  appreciated,     This  insidious  form  of  asphyxia  is  denote 
symptoms  of  great  weariness  and  weakness,  restlessness,  oppres- 
ak>B,  anxious  startings  out  of  short  slumbers,  loss  of  consciousness 
and  of  feeling,  approaching  stupor,  the  face  pale,  and  tending  to 
become  cedematous.     If  tracheotomy  is  delayed  till  these  symp- 
toms become  expressed,  it  may  still  enable  the  child  to  breathe 
more  freely,  and  thereby  may  promote  the  chances  of  n 
but  the  child  has  usually  no  longer  power  to  resist  the  advancing 
bronchitis.     The  causes  of  death  after  the  operation  are  mainly 
pneumonia,  bronchitis,  or  the  severity  of  the  constitutional  febrile 
state  [Sffdm.  Society  Yntr-Bookt  1803,  p.  278).     Abscesses  in 
anterior   mediastinum,  pleuro-pneumonia,  and   pericarditis    have 
been  found  after  death.    The  fatal  result,  therefore,  seems  in  some 
cases  to  depend  on  a  cause  acting  generally  on  the  system*  and 
which    ultimately    destroys    the    patient.      This   cause   gives  a 
difference  of  type  to  the  disease  in  this  country  from  what  it 
has  in  France;  but  as  this  difference  appears,  in  the  first  instance, 
to  be  aggravated  by  the  obstruction  to  the  passage  of  air,  t 
is  thus  a  still  more  powerful  reason  why  the  operation  of  tm<  : 
tomy  ought  to  be  resorted  to  early.     Age  also  seems  to  influence 
success  to  a  considerable  extent     Under   two  years  of  age 
eases  recover  j  but  between  the  ages  of  six  and  twelve  nearly 
half  are  saved  (Cos WAT  Evass), 


DYBE  NT  E  It  Y—Dy*nteria, 

Definition. — A  specific  fohriU  disease,  meoompamsd  &] 
fullowvti  \hj  stmiuiiit^  and  scanty  PVUCQUB  or  btoodg  stools,  whicA 
contain  tilth  or  no  fiscal  ffl  The  mi  tut  t*    /,  ntindar  and 

tubular  gtamls  of  the  mucous  membra*  lanje  intestines, 
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with  the  inteiiubular  connective  tissue,  are  the  chief  seats  of  the 
local  lesion,  which  sometimes  extends  into  the  small  intestine 
beyond  the  ileo-colic  valve;  as  in  cases  in  which  scorbutus  is 
a  predisposing  cause.  ' 

Historical  Notice,  Pathology,  and  Morbid  Anatomy. — Dysentery  is 
a  disease  which  varies  considerably  in  different  countries  and 
localities ;  and  sometimes  in  apparent  accordance  with  the  exciting 
cause.  Sporadic  cases,  which  now  and  then  occur  in  our  large 
towns,  are  not  generally  so  violent,  and  are  less  fatal  than  the 
epidemic  cases,  and  those  which  occur  in  tropical  climates.  The 
effects  on  the  constitution  are  no  less  varied  and  severe. 

Dysentery  has  at  all  times  proved  one  of  the  most  severe 
scourges  of  our  fleets  on  foreign  stations,  of  our  armies  in  the 
field,  and  during  campaigns,  even  in  temperate  regions.  It  is 
sometimes  so  prevalent  that  it  exceeds  the  number  of  sick  from 
all  other  diseases  put  together.  It  has  followed  the  tracks  of 
all  the  great  armies  which  have  traversed  Europe  during  the 
Continental  wars  of  the  past  200  years.  It  helped  to  destroy  the 
British  army  in  Holland  in  1748.  It  decimated  the  French, 
Prussian,  and  Austrian  armies  in  1792.  It  was  a  chief  cause  of 
death  in  the  ill-fated  Walcheren  expedition  in  1809.  It  cut 
down  the  garrison  of  Mantua  in  1811  and  1812.  Sir  James 
M'Grigor  records  how  fatal  the  disease  was  in  the  Peninsular 
campaigns;  and  we  know  how  disastrous  it  was  to  our  troops 
during  the  first  winter  they  passed  in  the  Crimea,  in  1 854.  In 
the  words  of  Sir  Ranald  Martin,  "It  is  the  disease  of  the  famished 
garrisons  of  besieged  towns,  of  barren  encampments,  and  of  fleets 
navigating  tropical  seas,  where  fruits  and  vegetables  cannot 
be  procured.  During  the  Peninsular  war,  the  first  Burmese  war, 
and  the  late  war  with  Russia,  dysentery  was  one  of  the  most 
prevalent  and  fatal  diseases  which  reduced  the  strength  of  the 
armies." 

That  it  is  a  dangerous  and  frequent  disease  throughout  our 
intertropical  possessions,  the  following  tabular  statements,  fur- 
nished by  Sir  Alexander  Tulloch  to  Sir  Ranald  Martin,  and  by 
my  colleague,  Dr.  W.  C.  Maclean,  sufficiently  testify: — 
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Prevalence  akb  Mortality  op  DmmiT  iv  various  Countries, 
hie  latk  Sift  Alexander  Tu  cloth,  K-C.B. 
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In  England  generally,  however,  dysentery,  as  a  cause  of  death, 
has  been  decreasing  since  1852,  although  about  200  years  ago  it 
was  one  of  the  most  prevalent  and  fatal  diseases  of  London.  Yet 
still,  although  the  disease  is  less  violent  and  less  fatal  (for  as 
a  cause  of  death  it  has  remarkably  diminished  during  the  past 
ten  or  twelve  years),  and  although  the  unfavourable  hygienic 
conditions  which  were  wont  to  bring  about  dysentery  no  longer 
exist,  the  active  endemic  conditions  which  favour,  promote, 
or  are  congenial  to  its  development  are  only  dormant,  and  not 
eradicated.  The  disease,  therefore,  is  still  sometimes  brought 
about  just  as  in  the  days  of  Sydenham  or  Willis.  In  no  respect* 
however,  do  we  find  that  the  dysentery  of  this  time  differs 
essentially  from  the  description  given  by  Sydenham  more  than  a 
hundred  and  thirty  years  ago.  When  we  look,  therefore,  to  the 
history  of  the  disease,  and  to  the  nature  of  its  lesions — to  its 
re-appearance  from  time  to  time  among  us,  with  the  same 
identical  characters — there  are  strong  grounds  for  believing  that 
there  is  something  specific  in  the  nature  of  the  poison  which 
produces  dysentery,  just  as  specific  as  that  of  small-pox,  typhus 
fever,  typhoid  fever,  yellow  fever,  scarlatina,  ague,  or  diphtheria. 
But  besides  the  specific  identity  of  the  disease,  as  it  now  exists, 
with  the  disease  of  former  times,  there  is  another  point  of  view 
from  which  the  history  of  the  pathology  of  dysentery  is  especially 
instructive.  It  is  this: — Like  all  diseases  which  have  been  at 
the  same  time  epidemic  and  severe,  it  has  been  the  subject  of 
discussions  as  frequent  and  as  varied  as  its  ravages  have  been 
severe ;  and  one  single  description  of  the  disease  will  not  do 
for  a  record  of  the  characteristics  of  all  epidemics.  Most  minute 
descriptions  of  the  state  of  the  intestines  in  dysentery  have  been 
given  by  many  writers;  but,  as  Dr.  Copland  justly  observes,  from 
his  extensive  experience,  "  Dysentery  is  neither  so  simple  in  its 
nature,  nor  so  unvarying  in  its  seat  and  form,  as  some  recent 
writers  in  this  country  have  stated;"  and  " that  writer  will  but 
imperfectly  perform  his  duty  who,  in  giving  a  history  of  a  most 
prevalent  and  dangerous  malady,  confines  himself  to  the  particular 
form  it  has  assumed  during  a  few  seasons,  within  the  single 
locality,  or  the  small  circle  of  which  he  is  the  centre,  and  argues 
that  it  is  always  as  he  has  observed  it." 

Dysentery  is,  moreover,  a  most  formidable  disease,  especially 
on  account  of  its  oftentimes  insidious  nature,  from  its  tendency 
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to  recur,  and   from  the  after-influence*   it  exerts  cm 
organs  and  on  Um  u  at  large.     For  these 


almost  mil 

writers  on  the  disease*  prevalent  in  tropical  climated  place  dysen- 
tery at  the  top  of  the  list  of  severe  affections,  and  refer  to  it  a* 
cause  and  origin  of  many  of  those  chronic  and  intractable 
abdominal  diseases  which  so  often  afflict  Europeans  re- 
tropical  climates;  and  which  entails  most  varied  forms  of  impaired 
health  when  they  return  to  European  climates. 

The  morbid  anatomy  of  dysentery  is  not  described  with  n 
form  distinctness,  and  the  descriptions  have,  in  general,  been 
extremely  vague.  Medical  science  has  not  yet  finally  settled 
many  points  in  the  pathology  of  the  disease,  c  the 

doctrines  as  to  treatment  are  somewhat  uncertain ;  while  the 
■  us  of  prevention  are  not  less  imperfectly  defined  It  baa 
been  usual  to  describe  cases  of  dysentery  as  being  cither  acute 
or  rhmtth : ;  but  there  are  also  cases  belonging  to  a  third  class. 
which  may  be  termed  ec 

Acute  Cases  of  Dysentery. — In  this  form  the  specific  lesion  in  the 
form  of  inflammatory  action  does  not  confine  itself  to  tie 
of  the   mucous  membrane  only.      The  serous   covering 
intestine,  or  even  such  solid  viscera  as  the  liver,  spleen,  kidi 
are  involved  in  a  disease-process.    Ulceration  or  sloughing  of  large 
portions  of  mucous  membrane  and  exudation  go  on  together,  and 
there  may  be  very  little  corresponding  fever  at  all  commeus*; 
with  the  severity  of  the  lesions,  so  that  while  the  disease  is  acute, 
it  is  at  the  same  time,  in  many  instances,  of  a  masked  and  almost 
latent  nature.     Death  frequently  takes  place  within  the  first 
or  twelve  days  in  such  cases;  but  the  disease  may  terminate 
gradual h  « intaneously,  or  as  the  result  of  appropriate  treat- 

ment by  the  end  of  the  third  or  fourth  week.     On  the  other 
hand,  the  disease  may  not  end  so  favourably  and  early ; 
springing   a  marked  and   obvious  resistance  to  treatment,  i 

i nee  unchecked;  the  morbid  changes  being  slow  in  progress, 
often  extending  over  several  months,  ami  then  the  case  passes  into 

Chronic  Dysentery — One  of  the  most  hopeless  and  intractaj 
forms  of  disease  which  the  physician  baa  bo  treat 
influence  of  the  slow  morbid  changes  about  to  be  noticed,  tin 
ling  of  the  tissues  of  the  patient  progresses  steadily,  till  a 
human  form,  literally  reduced  to  the  state  of  a  living  skeleton, 
whose  bones  are  held  together  by  skin  and  ligament,  is  all  that 
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remains.  The  skin  acquires  a  dry,  bran-like,  furfuraceous  aspect, 
and  the  epithelium  desquamates  in  scales  and  powdery  particles. 
During  the  progress  of  such  chronic  cases  various  intercurrent 
morbid  states  become  developed,  not  necessarily  connected  with 
the  primary  affection,  but  forming  secondary  lesions  to  the 
disease,  and  constituting  the  third  form  in  which  dysentery  must 
be  studied,  namely, — 

Complex  Cases  of  Dysentery. — There  are  various  secondary  lesions 
which  render  cases  of  dysentery  complex,  and  which  are  re- 
garded by  some  as  directly  connected  with  the  primary  affection. 
There  are  also  secondary  lesions  connected  with  antecedent  forms 
of  disease,  which  sustain  a  renewed  impulse  to  their  development 
by  the  dysenteric  state.  These  secondary  lesions  may  be  shortly 
stated  to  consist, — (1.)  In  lesions  of  the  small  intestines,  and  of 
various  solid  viscera  more  or  less  connected  with  the  dysenteric 
state ;  and  (2.)  In  lesions  which  may  be  referred  to  the  co-exist- 
ence of  certain  morbid  states  of  the  patient  with  the  dysenteric 
condition,  such,  for  instance,  as  the  typhous,  scorbutic,  and  the 
tvbercuhus  state. 

Anatomy  of  the  Morbid  Tissues  in  Acute  Dysentery. — The  accounts 
of  the  morbid  anatomy  of  dysentery  are  especially  confusing;  and 
while  the  disease  has  been  mainly  recognized  during  life,  and 
defined  as  a  febrile  disease  accompanied  by  tormina,  and  followed 
by  straining  and  scanty  mucous  or  bloody  stools  containing  little 
or  no  fsecal  matter,  yet  the  local  lesions  associated  with  these 
conditions  have  not  been  clearly  defined  nor  uniformly  described. 

For  example,  Chomel  and  his  school  considered  that  the  local 
lesion  in  dysentery  consisted  in  congestion  simply,  and  tumefac- 
tion of  the  mucous  membrane,  especially  in  patches  of  some 
extent,  so  as  to  form  dark-red  or  purple  prominences,  from  the 
surface  of  which  the  epithelium  becomes  detached  by  desqua- 
mation. Cruveilhicr  believed  that  dysenteiy  was  an  erythematous 
inflammation  of  the  large  intestine,  quickly  followed  by  sphacelus ; 
and  he  emphatically  insists  on  the  point  that  the  follicles  and 
solitary  glands  have  no  share  in  the  disease.  "It  is  not,"  he  says, 
"a  follicular  inflammation."  H  ok i  tan  sky  includes  these  two  forms 
of  lesion  as  essential  in  dysentery. 

The  disease,  as  described  by  each  of  these  observers,  is  regarded 
as  a  process  of  rapid,  and  at  first  of  superficial,  inflammation, 
leading  inevitably  and  speedily  to  mortification,  and  unattended 
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by  any  special  disease  of  the  solitary  glanda     Rokitansky  suite* 
that,  even  in  the  slightest  variety  of   dyae  the    muomw 

membrane  is  swollen  and  red,  and  may  be  removed  in  the  form  of 
b  pulp  from  beneath  the  furfuraceous  and  vesicular  «am 

In  after  stages,  and  in  the  severer  forms,  the  mucoue  mcmbnuve 
becomes  gelatinous,  and  is  easily  separable,  or  it  passes  into  a  state 
of  sphacelus,  black,  friable,  and  offensive.      All  these  oboe? 
regard  ulceration  as  having  no  essential  part  in  the  diseose-procM 
which  constitutes  dysentery,  and  as  being  of  very  rare 
rence. 

Some  of  the  writers  who  have  described  the  tropical  form 
the  disease  have  been  still  less  distinct  as  to  the  details  of  its 
morbid  anatomy-     For  example,  Twining  seems  to  have  folloi 
Chomel  in  considering  the  lesion  to  be  a  simple  inflamm;- 
of  the  mucous  coat;  and  Aunesley  is  in  a  great  measure  m 
telligible  as  to  the  points  of  morbid  anatomy  which  h 
It  was  not  till  Dr.  Farkea  published  his  minute  and  admir. 

ription  of  the  morbid  anatomy  of  dysentery,  as  he  saw  it  in 
India,  that  we  had  anything  definite  on  the  subject  oa  the 

tropica]  tonus  of  the  disease.     He  not  only  showed  the  very  early 
implication  of  the  glandular  apparatus  of  the  great  intestine  in 
dysenteric  inflammation,  but  he  established  the  fact,  so  far  as 
his  cases  went,  that,  while  ulceration  occurs  with  great  rap: 
a  case  never  presents  true  dysenteric  symptoms  without  ulcera- 
tion being  present.     At  Moulniein,  in  India,  he  inv<  1,  in 
L843-44,  cases  of  dysentery  in  Europeans  to  the  number  of  I 
and  in  Asiatics  to  the  number  of  twenty*     He  oonclndi 
these  observations  that, — (1.)  Certain  alterations  in  the  gland 
the  mucous  membrane  of  the  large  in               and  sonietiim 
ileum,  constitute  the  earliest  lesion  in  dysentery.     (2.)  That  in 
all  eases,  when  not  too  far  advanced,  the  mucous  membra 
sen  ted  the  appearance  of  numerous  whitish  round  elevations*  of 
a  size  varying  from  a  millet-seed  to  a  size  so  minute  lens 
only  can  show  the  lesion     These  elevations  v              J,  and  1  « 
pierced,  gave  forth  a  white  excretion.     Many  of  theae  bad  a  Mack 
speck  in  the  centre,  and  were  surrounded  by  a  vascular  eti 
(3*)  He  noticed  that  exudation  sometimes  occurred   in   points 
beneath  the  mucous  surface;  that  such  points  of  exudation  had  a 
white  appearance,  with  contents  similar  to  those  of  the  wJitary 
glands.    The  mucous  membrane  over  theae  points  could  be  m 
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rubbed  off,  leaving  an  ulcer  (Parkes  On  the  Dysentery  and  Hepa-% 
titis  of  India). 

The  observations  of  Dr.  Parkes  were  thus  opposed  to  the  views 
just  stated,  and  led  to  extended  investigation,  by  which  such 
contradictions  may  be  reconciled;  and  first,  it  was  determined 
that  differences  of  climate  do  not  cause  any  essential  difference  in 
the  structural  changes  which  accompany  dysentery.  The  observa- 
tions of  Drs.  Craigie  and  Abercrombie  in  Scotland,  in  1837,  prove 
this;  and  also  those  of  the  late  Dr.  Baly,  in  1847,  as  regards 
England.  Drs.  Cheyne,  Graves,  and  Mayne  have  demonstrated 
the  same  fact  as  to  Ireland.  By  the  records  of  epidemic  dysentery 
at  Prague  and  elsewhere,  as  described  by  Dr.  Finger  and  others, 
the  observation  holds  true  as  regards  the  dysentery  of  Europe 
generally;  and  by  comparing  these  records  with  the  well-recorded 
cases  of  those  who  have  seen  the  disease  in  the  tropics,  both  in 
civil  and  in  military  life,  it  will  be  seen  that  the  true  dysentery  of 
tropical  and  temperate  climates  does  not  differ  as  to  its  anatomical 
signs  in  any  essential  particular. 

The  descriptions  of  the  disease  in  our  own  country,  as  given 
by  Cheyne,  Craigie,  Abercrombie,  and  Baly,  all  agree  in 
recording  the  inflamed  condition  of  the  mucous  membrane  of 
the  colon,  with  its  small  round  ulcers,  pulpy  softening,  or 
sphacelus  of  some  portions,  and  ulcers  of  various  forms  left  by  the 
separation  of  the  sloughs,  and  enlarged  firm  tubercles,  which  no 
doubt  were  the  inflamed  solitary  glands.  Again,  Sir  John 
Pringle,  M.  Broussais,  and  other  historians  of  dysentery,  found 
the  same  lesions  in  the  dysentery  of  the  camps  in  the  continental 
campaigns  of  Europe;  and  Broussais  expressly  states  his  belief 
"that  the  ulcers  of  the  large  intestine  had  their  origin  in  the 
solitary  glands."  Thus  the  "  tubercles,"  the  "  pustules,"  and  the 
"  small-pox-like  elevations "  of  the  mucous  membrane  have  been 
most  minutely  described  by  Hewson,  Pringle,  and  Davis;  and  the 
last  of  these  observers  describes  in  graphic  language  the  fatal 
dysentery  of  the  Walcheren  expedition,  and  shows  that  its 
anatomical  characters  aro  similar  in  all  respects  to  the  forms  of 
dysentery  which  have  been  described  in  this  country. 

We  have  therefore  only  to  compare  all  these  records  with  the 
histories  of  tropical  dysentery,  as  given  by  Zimmerman,  Annesley, 
Pringle,  Copland,  Dr.  Hunter,  Cbisholra,  Ballingall,  Parkes, 
Morebead,  Sir  Ranald   Martin,  Tait,  Macpherson,  and  others,  to 
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know, — "whether   any    peculiar    character    of   the    an; 
changes  in  the  largo  intestine  essentially  distinguishes  the  dv 
tery  of  intertropical  countries  from  the  dysentery  of  thi- 
other  t.  regions.'1     Dr.  Abercrombie  admitted  kleotit 

the  nature  erf  the  dysentery ;    hut,  that  extent  of  the  intestine 
affected  varies  considerably*     l>(  that  tire  legions 

in  dysentery  occur  in  two  furtns;  one  continuous  over  the  surface, 
the  oilier  limited  to  the  ifttooiparvus  fotticU9i  which  become 
enlarged,  indurated*  and  ulcerated;  while,  on  the  other  hand,  Dr. 
baa  shoWD  tluit  all  the  well-marked  varieties  of  structural 
change  in  the  large  intestine  occurring  in  tropical  dysent 
likewise  found  in  fatal  cases  of  the  ■  centring  in  our  i 

country. 

uu\  then,  that  the  descriptions  of  the  morbid  anatomy 
been   so    much    at   variance   with  each    other,  several  quest 
suggest  them^'lvcs.  namely, — (b)  Whether  distinct  epid*  i 
charaotori&ed    by  distinct   local   lesions?      (2.)  Whether  two 
more  distinct  diseases  have  not  been  confounded  under  the 
name  of  dysentery?     Or,  (3.)  Whether  the  various  loca* 
described  by  different  writers  are  only  so  many  varieties,  t 
types  of  the  same  di  — a  process  modified  in  particular 

s  by  constitutional  peculiarities,  or  by  other  cireumatar 
This  latter  view  is  the  one  most  consistent  with  observation  ;  and 
it  is  in  accordance  with  what  we  know  of  the  history  of  mtn] 
the  miazmaftc  diseases,  such,  for  example,  as  in**1  ytlla 
t  ft-ver,  i  ttt  and  the  like.     There  is  some  &\ 

also,  to  show  that  there  is  a  lesion  of  the  colon  not  belonging 
true  dysentery — a  cnlrmiiw  in  which  the  connective  tissft 
gut  beneath  the  mucous  membrane  is  implicated  in  the  I 
instance,  rather  than  the  glandular  tubes  and  vesicles.  Tb 
is  a  diffuse  gangrenous  inflammation  of  the  mucous  membr 
the  resulting  ulcers  not  differing  from  the  ulcers  originating 
the  glands  by  any  characters  at  present  recognizable  (Copla 
Pakkes). 

In  this  country  it  is  helieved  that  the  lesion  in  dysent 
confined,  for  the  most  part,  to  the  colon  and  rectum;  but  that  in 
tropical  dysentery  the  whole  course  of  the  colon,  and  someti' 
a  considerable  portion   of    the   small  intestines,  are   implied 
But,  except  when  the  case  is  associated  with  scorbutus,  the  small 
intestines  are  not  involved.     Lesions  so  extensive,  while  they  are 
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common  in  India,  are  rare  in  this  country ;  yet  they  do  occur, 
and  are  not  uncommon  in  the  south  of  Europe,  in  Turkey,  and 
the  coasts  of  the  Mediterranean.  Therefore,  as  regards  the  extent 
of  the  lesion,  there  is  no  constant  or  distinctive  characteristic 
between  tropical  dysentery  and  the  dysentery  of  more  temperate 
clirnatea 

In  both  regions  the  anatomical  changes  comprehend  redness 
of  the  mucous  membrane,  preceding  further  changes;  loss  of  the 
substance  of  the  mucous  glands  by  pulpy  softening  of  tissue, 
sloughing,  or  ulceration ;  the  detachment  of  diphtheritic  casts  of 
the  intestine,  or  sloughs  of  tissue. 

In  describing  the  morbid  anatomy  of  dysentery  the  reader  is 
referred  to  the  nomenclature  of  the  gland  structures,  given  in  a 
footnote  at  page  397  of  the  present  volume.  The  structure  of  the 
colon  in  the  healthy  state  differs  in  many  important  particulars 
from  that  of  the  small  intestine.  It  is  remarkable  for  the  absence 
of  folds  and  villi,  and  for  the  presence  of  more  or  lass  dilated 
sacculi,  which  give  form  and  shape  to  the  excrement  The  minute 
tubular  glands  are  thicker  in  proportion  to  their  length,  com- 
pared with  those  of  the  small  intestine ;  and  the  intertubular 
connective  tissue  is  considerable, — a  structure  which  takes  an 
important  share  in  the  lesions  of  dysentery.  These  tubular 
glands  are  lined  by  columnar,  cylindrical,  and  transition  forms 
of  epithelium ;  and  the  solitary  lenticular  glands  are  sometimes 
closed  vesicles  (Allen  Thomson,  Parkes,  Baly),  and  sometimes 
open  follicles.  When  closed,  they  are  not  visible;  but  if  dis- 
tended, they  may  be  seen  with  a  lens ;  and  when  open,  a  dark 
depressed  point  marks  the  separation  in  the  tubular  gland  struc- 
ture which  leads  to  the  open  follicle.  The  tubular  glands  radiate 
round  this  spot,  which  corresponds  to  a  depression  indicating 
the  empty  vesicle  below.  These  solitary  vesicles  have  thick 
walls,  and  are  said  to  be  more  abundant  in  the  caecum  and 
rectum  than  in  any  other  part  of  the  great  intestine.  This 
statement  leads  to  the  question  which  has  been  mooted  in  rela- 
tion to  these  solitary  gland  lesions,  namely, — "Are  these  lesions  of 
the  so-called  solitary  glands  really  due  to  the  enlargement  of 
previously  existing  solitary  glands  or  their  germs?  or,  Are  they 
new  formations  altogether?" 

A  similar  question  is  at  issue  regarding  the  granulations  on  the 
eyelids  and  conjunctivae,  associated  with  purulent  ophthalmia 
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Fkaxk,  Marston),    In  this  disease  we  have  new 
of  vesicular-like  graattlatiopflj   as  waQ  as  eubirged 
follicles;   but  those  are  more  numerous  than  the  glands   have 
r  been  &  :■-  ist  in  the  healthy  state,     Observe  lions  some* 

what  similar  have  been  made  regarding  the  vesicula 
the  stomach  (Hakdfield  Jones).    It  may  be,  therefore,  that 
a  few  of  the  "tubercle  nodules/  the  "pustulea,'1  the  H smaH-p 
like  elevations,"  and   what  we  call  solitary  or  lenticular  gki 
are  in  reality  new  formations  altogether,  resulting  from  in 
<<' It-growth,  within  the  meshes  of  the  connective  tissue    which 
binds  the  mucous  gland  tubes  together,  and  connects  them  with 
the  submucous  muscular  layer.     In  this  respect  their  format 
would  be  analogous  to  that  described  by  Virehow  in  connection 
with  tubercle,  and  not  to  be  distinguished  histologically  fro? 
newly  formed  grey  tubercle  nodule.     So  independent  have  th 
le.M<  believed  to  be  by  some,  that  on*  observer  of  Indian 

dysentery  (IIuiekay)  described  a  °  pustular  form  of  d\  - 
which  he  considered  to  be  in  all  respects  analogous  to  anmlb 
On  the  skin,  beginning  with  the  formation   of  an   independ 
papule  and  the  development  of  a  subsequent  pustule,  as  in  that 
disease  <>f  the  skin.    This  view  of  the  subject  is  of  some  im- 
portance in  pathology,  as  it  is  related  to  the  specific  nature  of 
dysentery  and  the  poison  east  off  from  the  mucous  membn 
by   which   it   is   believed   that   the   disease   is   propagated    l 
typhoid  fe%rer  and  cholera  (Du.  William  Budd). 

Seeing,  there  that  the  anatomical  signs  of  d  ry  nre 

so   constant   over   all    the   world,  it   may   be   asked,  How  1 
modern  writers  given  such  contnidictory  accounts  of  the  morbid 
anatomy  of  the  disease?     The  best  writers  have  differed  on  poi 
of  observation  simply, — (1.)  Some  deny  the  necessary  oeeum 
i »f  ulceration;    (2t)    Some  deny  any  special  participation  of 
lenticular  glands;   (3*)  Some  believe  that   new  formation 
which  are  similar  in  appearance  to  those  small  glands;   (4 
on  the  other  hand,  believe  the  disease,  at  its  commencement  to 
be  always  seated  in  these  small  glands  j    (5.)  Some  regard  d) 
tery  as  essentially  an  erythematous  inflammation,  ten 
gangrene;   (ti.)  Others  believe  that  such  gangrene  is  a  very  rare 
xy  of  the  disease. 

To  explain  such  discrepancy,  it  may  be  said  that,— (1.)  Obsor* 
vatioBB   have   been   too  limited,  and  not  exact  enough,  to 
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an  accurate  and  comprehensive  view  of  the  morbid  anatomy  of 
the  disease;  that  dysentery,  although  a  simple  and  uniform 
disease,  so  far  as  its  anatomical  signs  are  concerned,  yet  it  is 
liable  to  constant  changes  of  type,  from  its  remarkable  proclivity 
to  complicate  prevailing  fevers  (specific  or  endemic),  as  well  as 
other  diseases  (e.  g.,  typhoid  fever,  malarious  fevers,  fever  from  the 
poison  of  animal  effluvia,  scurvy,  syphilis,  phthisis,  measles, 
variola,  ahd  the  like) ;  (2.)  The  healthy  or  normal  anatomy  and 
histology  of  the  mucous  membranes  are  only  yet  beginning  to  be 
understood  and  studied  minutely  at  our  Schools  of  Medicine;  (3.) 
The  examination  of  the  colon,  upon  which  descriptions  have  been 
based,  has  often  been  incompletely  done,  as  Annesley  very  correctly 
pointed  out;  (4.)  The  inherent  difficulties  of  the  subject  itself,  such 
as  the  impossibility  of  seeing  the  state  of  the  diseased  membrane 
till  after  death.  From  all  the  observations  that  have  been  made, 
there  can  be  no  doubt  that  the  anatomical  signs  of  true  dysentery 
are  primarily  derived  from  inflammation  of  the  solitary  lenticular 
follicles  of  the  large  intestine,  tending  in  the  first  instance  to 
infarction  (£.  e.,  intumescence  and  congestion),  and  subsequently  to 
ulceration  and  destruction  of  the  gland  tissue.  The  disease, 
extending  by  a  similar  process,  ultimately  involves  the  tubular 
glands  of  the  general  mucous  membrane,  which  tend  to  soften  and 
to  be  cast  off  as  an  exuvium  or  slough,  exposing  the  submucous 
connective  tissue  or  the  muscular  coat  of  the  intestine.  It  is  the 
mucous  membrane  of  the  great  intestine,  and  especially  of  the 
rectum  and  lower  portion  of  the  colon,  which  is  the  seat  of  these 
characteristic  lesioas  in  dysentery.  The  exudative  process  is 
generally  diffuse,  involving  the  whole  of  the  tissues  of  the  mucous 
membrane.  In  some  cases,  however,  it  is  seated  in  the  solitary 
glands,  in  the  first  instance,  and  neighbouring  mucous  tubular 
glands. 

In  the  scorbutic  form  of  dysentery,  or  in  dysentery  occurring 
in  persons  whose  nervous  or  vital  powers  are  feeble,  or  below  par, 
as  in  the  aged,  infirm,  or  in  the  paralysis  of  the  insane  (conditions 
in  some  respects  similar  in  their  influence  to  scorbutus),  a  diph- 
theritic exudation  covers  to  a  considerable  thickness  not  only  the 
mucous  surface  of  the  colon,  but  (as  an  almost  constant  and 
pathognomonic  morbid  sign)  the  same  lesion  is  seen  covering  the 
mucous  surface  of  the  small  intestine,  extending  upwards  from 
the  ileo-colic  valve;  and,  as  Dr.  Parkes  has  noticed,  this  exudation 
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grown  or  is  [aid  down  especially  in  the  course  of  the  blood-vc 

ifping  from  the  mesenteric  attachment  transversely  across  the 
surface  of  the  gut,  and  occupying  esjiecially  the  prominences  of 
transverse  rtig*t\    This  form  of  dysentery  prevailed  to  a  great  extent 
Tig  the  Si-  lied  at  Scutari  during  that  period  of  the 

sian  war  when  se«  trmitu*  prevailed.    Some  of  the  cases  recorded 
by  Dr.  Davis  in  bifl  admirable  description  of  the  dysentery  so  fetal 
to  the  British  troops  in  the  famous  \V;ilclieren  expedition  were 
also  of  this  nature.     Dr.  Finger,  of  Prague,  and  Dr.   Mnyne,  of 
Dublin,  and  Dr,  Baly,  have  recorded  similar  cases;    but  one  of 
best  accounts  of  this  form  of  dysentery  is  that  which  Dr. 
ii*ton  records  as  having  prevailed  in  the  Cumberland  and  West- 
moreland Asylum,  and  which  he  believed  to  have  been  caused  by 
the  effluvia  from  a  field  irrigated  with  sewage.    The  regular  di-: 
the  asylum  inmates  constated  of  24  ounces  of  animal  food,  14  pints 
of  milk,  10  ounces  of  suet  dumpling,  7  pint*  of  oatmeal  porridge, 
78  onnoefl  of  bread,  and  7  pints  nf  tea  per  week  (J 
June  Sj  18G5),     No  fresh  vegetable  diet  seems  to  have  been  pro- 
\  tded  for;  and  diarrlicea  does  not  seem  to  have  been  uncommon* 
In  typical  cases  of  the  outbreak  described  by  Dr.  Ciouston — 


11  All  the  abdominal  organs  would  be  found  healthy  until  the  small 
intestine  was  exu mined.  This,  too,  would  be  normal  up  to  within  five 
or  mx  feet  of  the  e<ecum.  The  mucous  membrane  would  then  begin  to 
appear  reddened  in  small  spots  or  rings  round  the  gut,  Six  inches 
farther  down  the   redness  would  be  universal,  and  the  membrane  would 

n   to  be  thickened   and  corrugated   into  fold-,  like   mtaU 
conniv&diti.       A    few    inches   farther    down    a  yellowish,  dirty- looking 
deposit  would   he  seen  over  the   uiuchuh   membnine  in  rings,  very 
where  it  began,  hut  gradually  becoming  thicker  and  more  continuous  till 
in  ur  the  caecum  it  would  be  one-eighth  of  an  inch  in  thickness.     The 
swelling  of  the  mucous  membrane  would  also  increase  downwards,  and 
the  folds  running  across  the  gut  would  become  more  prominent     Ti 
with  their  coating  of  deposit,  made  the  inside  of  the  bowel  look  like  a 
of  thick,  trans  verse  ridges,  covering  its  entire  surface.    This  deposit, 
when  examined,  would  he  found  to  be  soft  on  the  surface,  bur 
Dtore  firm  towards  the  mucous  membrane,  with  which  it  incorporated 
itself,  bo  that  it  could   not  be  scraped   off  without  leaving   the  fibrous 
Hmvtug  of  the  muscular  coat  exposed  as  a  highly  vascular,  mw-loofc 
surface.      This  deposit,  though  on  the  sar&oa  a  soft  ly  m  pi  iv- looking 
substance,  yet  towards  the  mucous  membrane    it  assumed    quite 
consistence  and  appearance  of  a  soft  fibrous  membrane.      The  cteeum. 
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when  examined  in  such  a  case,  would  be  found  in  the  same  state  as  the 
lower  part  of  the  small  intestine,  with  two  or  three  ragged  ulcerations 
the  size  of  beans.  In  the  ascending  colon  the  ulcerations  became 
deeper  and  larger;  still  the  lymphy  deposit  on  the  surface  of  the  mucous 
membrane  became  thicker  and  more  feculent  in  colour.  Towards  the 
transverse  colon  the  inside  of  the  gut  was  one  mass  of  large  irregular 
ulcers,  with  patches  of  the  deposit  between  them.  The  colour  of  the 
surface  was  almost  black,  and  this  continued  down  to  the  very  lower 
part  of  the  rectum.  The  mesenteric  glands  opposite  the  affected  parts  of 
the  small  and  large  intestine  were  enlarged  and  dark-coloured,  and  on 
section  were  soft  and  pulpy  in  consistency.  Such  were  the  general 
appearances  in  a  case  that  had  lasted  for  about  a  month  "  {Med.  Times 
and  Gazette,  June  10,  1865,  p.  598). 

The  morbid  anatomical  states  which  I  have  been  able  to  dis- 
tinguish throughout  numerous  dissections  of  cases  of  dysentery 
may  be  stated  as  follows : — 

1.  Exudation  obvious  on  the  surface  of  the  mucous  membrane 
of  the  rectum  and  colon. 

2.  Exudation  not  obvious  to  the  unaided  eye,  but  which  was 
seen,  in  all  the  cases  examined  by  the  microscope,  to  fill  the 
mucous  tubular  follicles  of  the  large  intestine. 

3.  Exudation  obvious  to  the  eye,  and  demonstrable  by  micros- 
copic examination  as  being  developed  in  the  solitary  vesicular  or 
lenticular  glands  of  the  large  intestine. 

4.  Changes  in  the  exuded  material,  which  tend  first  towards  its 
organization,  and  subsequently  to  its  destruction  and  removal  by 
ulceration. 

5  Softening  and  ulcerative  changes  in  the  tissues  of  the 
mucous  membrane  itself,  and  in  the  glands. 

6.  Similar  dysenteric  lesions  extending  into  the  email  intestines, 
as  in  the  scorbutic  states  of  the  system. 

The  extent  of  the  exudative  process  varies  much.  In  some 
cases  a  considerable  portion  of  the  colon  and  rectum  only  is 
affected;  in  other  instances  not  only  is  the  whole  of  the  great 
gut  the  seat  of  some  form  of  the  exudative  process,  but  the  lower 
portion  of  the  small  intestine  also.  The  most  commonly  affected 
portions,  however,  are  the  rectum,  the  sigmoid  flexure,  and  the 
descending  colon.  When  the  caput  ccecum  of  the  colon  is  in- 
volved, the  vermiform  appendix  participates  in  the  process. 
Creamy-like  exudations  have  been  seen  to  fill  its  tubular  glands, 
which  in  some  cases  were  opened  up  by  ulceration. 
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In  the  least  severe  cases  an  opportunit  not  often  occur 

to  see  the  changes  in  an  early  stage;  but  when  life  is  cut  short 
by  some  other  malady,  changes  of  the  following  nature  am  | 
seen : — 

The  exuded  mucinous  material,  in  its  more  recent  state,  tonus  a 
layer  which  varies  from  a  thin  but  opaque  membrane  to  three  or 
four  lines  in  thickness,  of  homogeneous  substance,  tolerably  cod* 
ant,  and  capable  of  being  detached  and  raised  in  flakes  from 
the  subjacent  mucous  surface.     During  the  earlier  stages  of  iim 
disease  the  surface  of  the  mucous  membrane  appears  un  eh  in 
below,  except,  perhaps,  by  the  existence  of  a  little  iaci 
vascularity.     The  colour  of  the  exuded  matter  may  be  unifon 
i-l.  white,  or  pink  in  patches,  and  discoloured  in  some   instance* 
by  intestinal  gases,  the  biliary  secretion,  or  by  the  adniixtur 
blood,  and  the  changes  consequent  thereon.     The  most  common 
appearance  in  severe  cases  is  that  of  a  dark  olive-gr 
into    ft    bluish-black.      The  surface    of   the    exudation    n 
onifonu,  or  the  whole  aspect  may  be  mammilla  ted,   with 
and  thru.-   a  7}fUXffnmillcUion  projecting  greatly  above  tin 
in  a  {ungating  mass,  surrounded  by  dark  fissures  in  the 
tion     These  fungating  masses  are  soft  towards  their  centres,  with 
numerous  red  vascular  points  here  and  there  on  the  surface,     A 
section  through  the  mass  shows  the  base  thickened  ami  tit 

The  dysenteric  process,  as  seen  after  death,  is  generally  fauna 
ti>  have  advanced   farther  in  one    part  of  the  intestine  than 
another;  usually,  it  may  be  stated  to  have  been  farther  ad 
in  the  rectwm  than  in  the  GU&ceTtding  colon,  and  farther  in  that 
part  than  towards  the   head  of   the  large  intestine,      In   well* 

ked  and  extreme  eases  the  entire  mucous  surface,  from 
oapui  ccBCWn  to  the  rectum,  may  be  seen  to  present  all  ti 
aible  stages  of  the  dysenteric  process.    Three  stages  can  in  general 
be  distinguished,  namely, — (L)  Ulceration  of  the  fcion,  and 

ous  membrane  more  or  less  advanced  towards  thi 
of  the  great  intestine;  (2.)  Exudation  in  various  ^rda 

the   middle  of  the  colou    upwards    from    the  ft  [8.)  The 

exudative  process  visible  microscopically  in  the  tubular  glands, 
and  sometimes  also  obvious  to   unaided  vision   in    the  solitary 

ocular  glands  of  the  great  intestine  towards  the 

One  of  the  best  descriptions  of  the  morbid  anatomy  of  dysen- 
lisfa  language  has  been  given  by  the  late  L>r.  Baly 


DR.  BALY'S  DESCRIPTION  OF  DYSENTERY. 

in  his  Gulstonian  Lectures  for  1847.  He  describes  three  different 
forms  of  lesions  as  seen  by  him  amongst  convicts  at  the  Millbank 
Prison;  and  these  three  forms  he  believed  to  correspond  with 
three  degrees  of  severity  of  symptoms  during  life, — (1.)  He  recog- 
nized a  swollen  condition  of  the  solitary  glands,  forming  round 
prominences  on  the  surface  of  the  mucous  membrane,  of  various 
sizes.  In  colour  these  were  pale,  or  red  round  the  base,  and 
dotted  at  the  summit  with  a  vascular  spot.  These  appearances 
would  occur  about  the  eighteenth  or  twentieth  day.  At  an 
earlier  period  the  congestion  round  the  glands  would  be  more 
intense;  while  at  a  later  period  the  summits  of  the  prominences 
would  become  disorganized.  Minute  yellow  sloughs  subsequently 
form,  which,  becoming  detached,  leave  an  ulcer  previously  occu- 
pied by  the  gland.  The  mucous  membrane  around  participates 
in  the  process.  It  is  red,  tumid,  and  covered  with  an  aphthous 
layer  of  lymph,  to  the  extent  of  one  or  two  inches  around,  with 
three  or  four  solitary  glands  prominent  in  the  midst  The  ulcers 
which  form  result  from  sloughs  rather  than  from  ulceration ;  and 
the  disease  still  remains  not  severe,  as  regards  the  amount  of 
tissue  involved;  but  as  to  duration,  the  illness  may  be  prolonged 
and  tedious;  and  the  solitary  gland  cavities  may  enlarge  very 
much, — so  large  as  a  horse-bean.  (2.)  In  more  severe  forms  a 
greater  variety  and  extent  of  tissue  is  involved;  and  especially  of 
the  tubular  glands.  There  is  great  redness,  tumefaction,  and 
softening  of  tissue;  and  along  with  the  change  of  colour  and  of 
texture  the  secretions  are  greatly  altered.  The  clear  mucus  is 
highly  charged  with  albumen,  and  subsequently  with  blood.* 

These  changes  occupy  principally  the  prominences  of  the  trans- 
verse rugae.  The  exudation  on  the  free  surface  in  the  recent 
condition  may  form  a  thin  opaque  membrane  three  or  four  lines 
thick.  It  is  homogeneous  and  of  considerable  consistence,  so 
that  it  may  be  detached,  and  raised  in  flakes  from  the  subjacent 
surface.  With  the  exception  of  increased  vascularity,  the  sub- 
jacent mucous  surface  appears  still  unchanged.      A  microscopic 

*  Some  account  of  the  chemistry  of  the  stools  in  dysentery  has  l>een  given  by 
Oesterlcn,  who  describes  an  excessive  elimination  of  water  and  of  albumen.  It  is 
very  desirable  that  this  observation  should  be  verified  in  India.  The  stools  should 
be  collected  free  from  urine ;  and  the  albumen  should  be  estimated  separately  from 
any  insoluble  sediment  If  in  severe  cases  two  aud  a-half  ounces  of  albumen 
are  passed  in  twenty-four  hours  by  stool,  it  is  impossible  to  over-estimate  the 
importance  of  such  an  occurrence. 
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examination  of   this  exudation   shows   that   it  varies  with  the 

rity  of  the  case  to  some  extent,     In  mild  cases  it  is 
particles  of  epithelium  mixed  with  amorphous  granules.     In  n 
re  forma  the  exudation  consists  of  tine  germs  with   ntj 
mixed  with  elongated   cell-forms  (connective  tissue  eel  la);    and 
the  examination  of  carefully  prepared  sections  shows  that  i 
exudation   mainly   commences   in    the   tuhular   glands,  and 
proliferation  subsequently  spreads   over  the    mucous  surfmv 
described     In  Di\  Houston's  cases  examination  of  the  fibril 
layer  (over  the  small  intestine),  in  the  fresh  state,  showed 
structure  to  consist  °  of  nucleated  cells  like  pus-cells,  furit 
cells  with  nucleus,  and  a  fibrinous  material  between  t 
blood-vessels  underneath  the  "fibrous  layer  were  enlarged  and 
very  tortuous,  and  on  the  free  surface  of  the  raucous  membrane. 
lnjstween  the  villi,  they  could  he  seen  torn  and  open-mouthed," 
(M&I.  Times,  L  c.) 

Exuviae,  or  casts  of  the  intestine,  may  now  be  thrown  off  in 
large  masses  or  shreds,  leaving  a  raw-looking  vascular  surface 
underneath;  and  in  some  respects  this  process  and  these  casts  are 
analogous  to  similar  phenomena  in  croup,  Mpktfisriat  dysmen* 
orrhcea,  and  to  typhoid  fever.  By  carefully  examining  the 
evacuations,  important  information  may  be  obtained  as  to  the 
nature  of  the  process  going  on  in  the  intestines.  Dr,  < 
of  Calcutta,  has  made  some  valuable  observations  of  tl  i ': 
He  recommends  that  the  evacuations  should  be  washed  with 
water,  so  as  to  get  rid  of  the  fecal  matters   enth  i  m 

leave  the  sediment,  which  is  the  product  of  the  col  aae, 

m  bile,  faecal  matter,  and  offensive  smell.  1! 
that  patches  of  membrane,  half  an  inch  or  an  inch  or  more  in 
are  cast  off  as  sloughs.  These  exuviae  are  tliin,  membmnom. 
ind  sometimes  infiltrated  with  pus;  or  they  are  thick  and  of  a 
yellowish -brown  colour  It  is  not  till  after  the  eighth  or  twelfth 
day  of  the   dioiewi    that   such  sloughs  are   cast  off.     In    Hi 

they  may  be  considered  similar  to  those  east  off  from 
patches  in  typhoid  fever     After  these  shreds  are  ms* 
the  symptoms  diminish,  and  the  patient  often  gets  well  rapid 

During  the  shedding  of  the  sit  reds  the  patients  ■  griped* 

and  they  pass  with  straimng  the  sanyuinoleiit  masses,  or  slimy 
mucus  in  small  quantities,  and   generally  without  ftacd  mir 
en  or  even  twenty  times  a  day.     Tb  iod  of  cure  and 
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improvement  supervenes,  with  diminution  of  the  stools  or  of  the 
f»cal  discharges,— not  simply  by  resolution,  but  a  termination  by 
elimination  of  the  specific  sloughs  or  lesions  which  have  formed 
in  the  course  of  the  disease.  In  this  respect  the  phenomena  seem 
analogous  to  what  occurs  in  typhoid  fever.  When  these  mem- 
branous flakes  are  not  shed,  but  retained  and  ultimately  separated 
in  large  pieces,  there  is  considerable  danger  attending  the  process. 
Discharges  of  blood  and  fatal  haemorrhages  may  ensue.  More- 
head  records  eight  cases  of  this  kind  in  India,  and  four  »of  them 
were  fatal,  of  whom  one  died  from  haemorrhage.  To  account  for 
this  haemorrhage,  it  has  been  observed  that  changes  go  on  between 
the  intertubular  connective  tissue  and  the  substance  of  this  exu- 
dation, which  tend  to  its  organization  or  supply  with  blood,  and 
subsequently  to  its  destruction,  separation,  or  removal  by  ulcer- 
ation. In  vertical  sections,  down  to  and  through  the  mucous 
membrane,  I  have  seen  fine  blood-vessels,  in  loops  and  bulbous 
ccecal  ends,  shooting  upwards  beyond  the  mucous  surface  into  the 
exudation ;  and  when  such  exudation  was  forcibly  removed  from 
off  the  mucous  surface,  the  membrane  on  which  it  lay  was  found 
to  be  highly  vascular,  and  numerous  minute  ruptured  vessels 
showed  their  torn  mouths,  by  minute  points  of  exuding  blood. 
Dr.  Morehead  records  a  similar  observation  as  regards  the  con- 
nection of  the  exudation  with  the  subjacent  mucous  tissue, 
"  through  the  medium  of  what  appeared  to  be  small  capillary 
vessels,  the  mucous  membrane  beneath  being  vascular"  {Researches 
on  Disease  in  India,  p.  241).  In  a  case  that  proved  fatal  at  the 
end  of  six  weeks,  and  in  which  the  gut  was  so  friable  that  almost 
the  least  current  of  water  tore  it  up,  Dr.  Clouston  noticed  that 
"in  the  rectum  blood-clots  projected  from  the  open  mouths  of 
arteries." 

When  such  a  state  of  vascular  action  in  the  mucous  membrane 
and  exudation  has  existed  for  a  lengthened  period,  the  tissue  of 
the  gut  becomes  greatly  thickened,  and  at  the  same  time  less 
coherent.  These  thickened  portions  grow  luxuriantly,  just  as 
isolated  patches  in  a  field  of  green  corn  grow  more  luxuriantly 
than  others,  being  supplied  with  a  greater  amount  of  nutritive 
material,  as  the  thickened  patches  of  mucous  membrane  are 
supplied  with  more  enlarged,  more  tortuous,  and  more  extensively 
distributed  loops  of  blood-vessels.  These  thickened  masses  of 
dysenteric    exudation    continue  to  fungate    and   grow  from  a 
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hardened  l>asep  from  which  the  numerous  blood-vessels  pas 

In  this  way  the  warty  condition  of  the 
imi  mhrane  in  chronic  cases  undoubtedly  results 

new  material  evinces  a  disposition  to  contract     The  calibi 
bore  of  the  got  gradually  diminishes,  and  its  texture  be 
brittle  that  slight  force  in  pulling  up  a  piece  of  such  mt< 
of  its  place  will  readily  cause  it  to  break  asunder 

As  to  ul.vrution,  it  may  be  readily  understood,  with  such 
lesions,  that  the  formation  of  ulcers  does  not  take 
uniform  mode:  and  the  following  statement  is  given  a 
mary  of  the  processes  from  which  ulceration  may  proceed: 
It  may  occur  after  intumescence,  softening,  and  simple  ulceration 
of  one  or  of  several  lenticular  solitary  glands.     (2.)  After  intumes- 
cence, softening,  and  sphacelus  of  many  solitary  lenti  'and* 
and  the  intervening  tissue  hi  one  mass.     (3.)  After  sofl 
Hie  tubular  structure  and  the  detachment  of  sloughs,  ulcer 
follows  the  intumescence  and  proliferation  of  gi 
tubes  which  cover  the  surface  as  a   "  croupous/*  "catan 
"diphtheritic'1  exudation,  and  to  which  the  name  <■; 
erosions"  has  been  applied.     (4>)  After  submucous  h 
and  new  growths,  with  fibrinous  and  mucinous  effusion,    (5.)  After 
iutertubular  inflammation,  and  after  inflammation  sun 
base  of  inflamed  glands.     (6.)  After  the  formation  kA  &ubfnu< 

■cess.     (7.)  By  changes  of  an  ulcerative   nature,  eomi 
in  the  vascular  exudation  itself,  as  in  scorbutic  Galea 

The  ewcnlar  ulcers,  for  the  most  part,  originate  in  the  solitary 
glands  (Pakkes,  Baly),  or  in  circular  patches  of  tu 
BEAD),  similarly  to  the  stomach  ulceration,  as  described   by* Dm 
Handheld  Jones  and  Brinton;  or  such  circular  ulcer 
from  both,  as  when  a  solitary  gland  is  destroyed  it  <-;i 1 1  i<^  with  it» 
destruction  some  of  the  adjacent  tubes.     In  such  case*  the  » 
presents  prominent  little  masses,  about  the  size  of  a  pea,  which 
hurst  readily  on  pressure,  and  give  forth  fluid  contents  like  i 
Such  accesses  may  open  spontaneously  upon  the  mui  face 

through  the  short  canal  leading  from  the  vesicular  gland  (now  an 
abscess),  imbedded  in  the  submucous  tissue,  and   l>ctv 
tubular  glands.      They  undermine  the  tubular  gland  substai 
ami  carry  off  shreds  or  patches  of  the  BUrromidiil  They 

may  thus  he  sr  en  in  all  stagehand  Bometinaei  almost   svir.ni- 
cally  arranged  in  a  double  row  along  the  colon  (Blki 
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head).  Many  of  these  little  abscess  cavities  are  also  formed 
below  patches  of  thick  exudation  (Haspel). 

The  transverse  ulcers  are  due  to  the  transverse  arrangement  of 
folds,  on  which  the  exudation  and  textures  ulcerate,  as  already 
described ;  and  I  have  known  the  transverse  rupturing  of  very 
thick  exudation  mistaken  at  post-mortem  examinations,  for  ulcer- 
ation, on  seeing  the  raw  vascular  surface  of  the  tissue  exposed 
below  at  the  bottom  of  the  rent 

Microscopically  the  exudation  in  its  most  recent  condition  may 
be  seen  to  be  composed  of  fine  germs  and  nuclei,  with  elongated 
nuclear  cells.  It  appears  to  be  chiefly  exuded  into  the  follicular 
and  tubular  apparatus  of  the  mucous  membrane,  and  gradually 
accumulating  there,  is  pushed  upwards  to  the  mucous  surface, 
which  it  finally  overspreads  as  a  whitish  coat,  coherent  and 
uniform,  susceptible  of  vascular  organization,  and  tending  to 
ulcerate. 

Anatomy  of  the  Tissues  in  Chronic  Dysentery. — In  the  true 
chronic  form  of  dysentery  the  exudation  already  noticed  under- 
goes various  changes.  It  may  be  thrown  off  from  the  mucous 
surface  altogether,  leaving  that  surface  bare  and  raw-looking,  as 
if  ulcerated;  but  a  close  inspection  will  show  that  the  surface  is 
entire  and  highly  vascular.  If  it  is  not  thrown  off,  it  may 
undergo  a  considerable  amount  of  organization;  after  which  it 
appears  that  a  process  of  ulceration  may  be  established  upon  its 
surface,  just  as  in  any  other  soft  tissue.  This  ulcerative  process 
may  extend  through  the  whole  exudation,  even  to  the  surface  of 
the  mucous  membrane,  which  it  may  penetrate  also,  and  involve 
the  tissues  of  the  intestine  in  the  ulcerative  process  close  to  the 
peritoneal  coat  Perforation  of  the  peritoneum  is  by  no  means 
uncommon. 

In  the  chronic  forms  of  dysentery  there  is  a  very  constant 
morbid  change  to  be  observed,  consisting  in  the  deposit  of  black 
granular  matter  on  some  parts  of  the  mucous  membrane.  It  may 
be  regarded  as  the  result  of  excessive  vascular  action,  and  of 
subsequent  changes  in  the  extravasated  blood,  elements  which 
mark  the  site  of  the  melanic  spot  (pigmentary  degeneration ;  see 
page  117). 

The  sigmoid  flexure  of  the  colon  is  perhaps  the  most  frequently 
and  the  most  extensively  diseased,  and  the  lesion  is  most  expressed 
towards  the  rectum.    In  very  severe  cases  the  exudation  extends 
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over  the  whole  extent  of  the  mucous  surface  of  the 
appears  covered  with  black,  grumous,  carbon isted*louking  m; 
even  to  the  upper  part.     Ulceration  is  most  frequently  seen  in 

medd  flexure,  destroying  at  once  the  exudation  and  the  mucous 
membrane,  so  as  to  expose  the  muscular  tissue  of  th  hkk 

is  red  and  irritable.     An  appearanoe  of  ulceration  often  extendi 
in  lines  across  the  gut,  so  as  to  embrace  its  whole  calibre  in  some 
parte,     This  is  sometimes,  however,  only  an  appe&rai 
:<tnM«,  Caused  by  the  separation  of  the  exudation  when  it  is  t 
exposing  the  highly  vascular  mucous  surface  below,  which   i 
raw  and  ulcerated.     When  the  gut  is  opened  in  the  usual 
after  death,  and  t  xtended  on  a  flat  surface,  the  change  from  the 
hitherto  curved  condition  of  the  intestine  i>  atn» 

rupture  or  separation  between   masses   of  exudation,   especially 
in  places  where  it  is  thick;  thus  giving  rise  to  the  appeoranca 
noticed,  and  which  has  sometimes  been  described  as  ul. 
In  long-continued  chronic  cases  the  rectum  is  generally 
over  with  punched-out  looking  ulcers  with  bloodless  Ki 
thin  anaemic  edges;  and  the  melanotic  deposit,  already  n 
1 1 e n  *  a ee n  in  t h e  gre atest  abu ndan c e.     E  v ide n ce  of  beak  - I 
with  partially  renewed  mucous   tissue   covering  them,  are 
uncommon   in   this  locality,  their  place  being  indicate 
amount  of  black  matter.     The  gland  tissue,  howei  pit* 

dttcftd  in  the  cicatrix  substance. 

Anatomy  of  the  Morbid  Tissues  in  Complex  Cases  of  Dysentery. 
— In  the  class  of  dysenteric  eases  which  may  be  called 
there  are  a   variety   of  the   pathological    sigmft 

which  as  to  extent,  form,  origin,  and  localit  era  the  wisea 

nf  dysentery  in  which  they  are  found  of  a  very  complex  kind. 
The  morbid  lesions  which  chiefly  tend  to  render  cases  of  dysen- 
tery complex,  are, — (I,)  Extension  of  the  dysenteric  process  orer 
tin-  mucous  membrane  of  the  small  intestine;  (2.)  Deposits  and 
ulcerations  in  the   glandfl   of   Fever,  as  well  aa  in  the  general 
tubular  structure  near  the  ileo-eoecal  valve;  (8.)  Atrophy  of  the 
glandular  parti  of  the  mucous  membrane  of  the  alimentm 
(4.)   Secondary   lesions    of    serous    membranes; 
leotona  of  solid  viscera  in  the  abdomen  an-1 
ttiy  lesions  due  to  the  syphilitic,  son-butic,  typhous,  or  tub* 
i-  to  the  influence  of  malaria. 

in  some  rapid  and  acute  eases  of  dysentery  (five  out  of  tweir 
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eight  cases,  as  observed  by  Dr.  Baly)  it  has  been  noticed  that  the 
process  by  which  the  dysenteric  lesions  were  developed  in  the 
large  intestine  extended  beyond  the  ileo-cceval  valve,  and  brought 
about  an  action  in  the  small  intestine  similar  to  that  in  the  colon- 
As  much  as  the  lower  two-thirds  of  the  ileum  have  been  involved 
in  this  process,  while  the  upper  portion  has  been  found  intensely 
congested.  In  one  case  of  dysentery,  Dr.  Cheyne  -says  he  found 
an  exudation  of  lymph  extending  nearly  over  the  whole  of  the 
jejunum.  If  the  stomach  participates  in  the  disease,  the  mucous 
membrane  may  be  merely  diffusely  inflamed,  or  of  a  red 
or  violet  colour,  its  surface  granulated,  and  its  texture  broken 
by  the  slightest  touch.  More  commonly  the  colour  of  the 
mucous  membrane  is  natural,  but  on  its  surface  a  number  of 
ecchymosed  spots,  or  small  ulcers,  are  seen,  with  edges  so  sharp, 
clean,  and  perpendicular,  that  they  appear  as  if  made  with  a 
punch.  In  other  cases  the  tubular  glands,  as  well  as  the  solitary 
and  aggregate  glands  of  Peyer,  have  shown  various  stages  of 
morbid  action.  The  absorbent  mesenteric  glands  are  rarely 
affected  (Baly)  ;  but  except  in  cases  of  secondary  hepatic  abscess, 
they  were  found  enlarged  and  inflamed  in  all  cases  of  Indian 
dysentery  (Parkes),  and  also  in  the  dysentery  associated  with 
scorbutus. 

By  far  the  most  common  condition,  however,  in  chronic  cases 
of  dysentery  especially,  is  that  which  is  due  to  atrophy  of  the 
mucous  membrane.  As  an  atrophic  change,  it  may  be  ascribed  to 
the  general  wasting  (marasmic)  processes  which  take  place  to  a 
great  extent  throughout  the  system  in  cases  of  chronic  dysentery. 
In  this  complex  state  the  mucous  membrane  of  the  small  intes- 
tine appears  pale,  thin,  and  worn, — a  condition  which  pervades  the 
greater  part  of  the  alimentary  canal,  and  which  is  especially  made 
manifest  in  the  living  as  well  as  in  the  dead  by  the  condition  of 
the  mucous  membrane  of  the  mouth.  On  turning  down  the  lips, 
the  mucous  glands  are  seen  distinctly  projecting  through  the  thin 
,  pale  labial  and  buccal  mucous  membrane.  When  such  cases  are 
examined  after  death,  the  structure  of  the  solitary  glands  and  of 
Peyer's  patches  are  found  to  be  degenerated  and  wasted;  no' 
gland-cells  are  to  be  seen,  and  their  place  is  supplied  by  fibroid 
tissue,  with  some  vascular  injection  round  the  reticulated  spaces. 
In  other  instances  a  deposit  of  black  pigment  surrounds  tho 
locality  of  the  glands,  which  indicates  the  long-continued  process 
YOU   L  2  R 
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of  vascular  action  previous  to  their  atrophy.    As* 

L»?ral  atrophic  state,  some  gland-patches  may  be  observed  it 
an  apparently  opposite  state,  that  is,  distended 
engorged;   but,   on   examination,  their    contents    n\ 
undergoing  a  molecular,  melanotic,  and  generally  fatty  degem* 
tiou,  probably  preparatory  to  complete  evacuation  and  des 
of  the  gland-element    These  two  apparently  oppoail 
co-existing  in   the  same  cases,  appear  to  indicate  that  the  got 
condition    is   but   the   antecedent  of  the   other;    and    thai 
atrophy  and  degeneration  is  the  last  result  of  a  series  of  tnorbU 
processes  commencing  in  the  engorged  gland-cavities, 

In  parts  of  the  mucous  tissue  which  exhibited   th> 
conditions   of  extreme   hypertrophy  and   extreme 
specific  gravity  of  the  former  indicated  1*046,  while  the  thin  and 
wasted  part  of  the  intestine  indicated  a  specific  gravity  of  I 

bo  10m 

There  is  now    abundance  of  evidence  to  show  that,  in  »«» 
endemic  cases,  or  in  epidemics  of  dysentwy  in  some  places,  therm 
is  a  tendency  to  the  secondary   affections   of  organs    or    parts 
during   or   subsequent    to    the    development    of  th< 
process.     Some  look  upon  these  secondary  pi  in  rvhiti 

the  dysentery  as  in  the  relation  of  effect  following  a  cause;  or 
that  there  is  an  i  in  mediate  and  direct  connection  between  the 
primary  dysenteric  process  and  the  secondary  lesion,  Such  * 
relationship  has  not  been  shown  to  exist  iu  all  eases;  and 
more  probable  that  the  dysenteric  process,  when  it  operates  tin 
the  system  during  a  protracted  period,  predisposes,  as  many  other 
morbid  states  d«i,  to  the  development  of  secondary  local  lesion*  in 
distant  parts. 

The  arachnoid,  the  ple-une,  the  pericardium,  and  tl 
have  each  and  all  of  them  in  some  instances  been  the  seat  of 
opacities  or  of  fluid  exudations  in  dysenteric  cases. 

Of  morbid  states  of  the  solid  viscera,  associated  with  dysentery, 
by  far  the  most  frequent  complication  is  that  with  th*-  and 

die  Uttttt    With  regard  to  the  kidneys,  their  relation  to  the  bowel 
affection  is  as  yet  obscure;   but  in  mild  cases,  pro©  ui  a 

favourable  termination,  there  is  no  albumen  and  no  casts  in 
urine.      When,  on    the   other  hand*  the   dysentery  is  Be 
continues  some  time  before  exudation  appears  in  tin*  arina,  and 
thea  its  occurrence  is  preceded  and  attended  by  putridity  of  the 
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copious  stools,  by  status  nervosus,  collapse,  and  paralytic  pheno- 
mena. If  the  renal  affection  occurs  early,  so  much  more  severe  is 
the  case,  and  death  usually  speedily  ensues.  The  kidneys  after 
death  are  seen  to  be  highly  congested,  the  tubes  loaded  with 
exudation,  cells,  and  detritus  (Zimmerman,  Sid,  Society  Year- 
Book  for  1861). 

The  association  of  hepatic  disease  with  dysentery  would  seem 
to  be  most  frequent  in  the  climate  of  the  East  Indies,  and  in  such 
climates  as  have  a  similar  influence  (Martin).  In  the  Bombay 
Army,  out  of  thirty  fatal  cases  of  dysentery,  twelve  were  attended 
with  hepatic  abscess  (Morehead).  Dr.  Macpherson,  Sir  James 
M'Grigor,  Dr.  Parkes,  and  Mr.  Henry  Marshall,  gave  similar 
statistical  results  of  their  experience  at  Calcutta,  Moulmein,  and 
Ceylon.  The  French  surgeons  in  the  province  of  Oran,  in  Algeria, 
state  that  hepatitis  and  consequent  abscess  were  frequently  coin- 
cident with  dysentery.  Dr.  Parkes  observes,  that  if  the  functional 
morbid  state  of  the  liver  is  to  be  judged  of  by  chemical  analysis 
of  the  secretion  of  that  viscus,  the  liver  is  found  to  be  diseased, 
more  or  less,  in  every  case  of  dysentery.  Dr.  W.  J.  Moore, 
Assistant-Surgeon  of  the  Bombay  Army,  has  collected  a  valuable 
series  of  statistics,  which  sets  in  a  stronger  light  than  hitherto  the 
relation  of  hepatic  lesions  to  dysentery.  The  records  of  five  inde- 
pendent observers  show  lesions  of  the  liver  (not  being  abscesses) 
in  about  57  per  cent,  of  the  cases;  while  the  number  of  cases  in 
which  abscess  was  observed  averages  about  18  per  cent  (Grant's 
Annals  of  Military  and  Naval  Surgery,  vol  i,  p.  227).  The 
tendency  to  hepatic  complication  was  found  in  Algeria  to  increase 
with  age,  and  with  the  length  of  service  in  that  country.  It 
appears,  however,  that  hepatic  abscess  is  but  rarely  associated 
with  dysentery  in  natives  of  those  warm  climates ;  and  amongst 
British  subjects  in  their  native  climate  it  seems  equally  rare.  In 
the  Millbank  Prison,  "  out  of  many  hundred  cases,  not  one  has 
been  complicated  with  hepatic  abscess*9  It  does  not  appear, 
however,  that  the  influence  of  the  climate  of  the  East  alone 
on  Europeans  tends  to  the  hepatic  complication,  for  "in  the 
Peninsular  Army,  under  the  Duke  of  Wellington,  the  spleen,  the 
liver,  and  the  mesentery  were  generally  found  diseased  in  cases  of 
dysentery;  so  were  these  viscera  iu  the  epidemic  dysentery  of 
Ireland  "  (Martin).  In  the  dysentery  of  the  allied  armies  in  the 
hospitals  of  Scutari  and  the  Crimea  during  the  late  Russian  war, 
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hepatic  absc^s  was  of  rare  occurrence.     Dr.  Bmhl  Attain  j 
explain  how  hepatic  abscess  is  a  itery  thr 

the  vitiation  of  the  portal  blood  from  the  morbid  i* 
the  evidence  tend*  rather  to  show  that  the  hepatic  lesion  an- 
dysentery  are  each  excited  by  the  mnv  If   Dr.   Bi 

theory  were  correct,  we  ought  to  have  brer  al*8cess  a  eoi.: 
occurrence  after  ulcerations  of  typhoid  fever,  Mid 
tuberculous  lesions  of  the  intestines;  but  we  do  n ■  »t  find  thtl 
jeh  a  lesion  of  the  liver  is  usual  in  such  CS 
Regarding    hepatic   complication    in  dysentery,  the    following 
conclusions  may  be  stated  :— 

1.  Tliat  dysentery,  in  a  great  number  of  cases,  more  than  a  half 
commences  and  runs  its  course  complicated  by  obvious  functional 
hepatic  disease. 

2.  That  the  hepatic  disorder  and  the  dysentery  acktiowl 
common  cause  and  disease-process. 

&  That  about  18  par  cent  of  the  fatal  cases  of  <h/$cnt< 
complicated  with  hepatic  abscess;  and  about  57  per 
hepatic  lesions. 

4.  That  in  a  few  of  these  cases  ulceration  of  the  int* 
be  the  primary  disease,  and  the  source  nf  the  hej»atie  ahgoc*- 
the  phenomena  of  thrombosis  and  embolism  in  connection  with 
±he  pelvic  veins  and  veins  of  the  mesocolon. 

The  occurrence  of  hepatic  abscess  has  been  viewed  as  a  I 
of  phlebitis;  but  T)r,  Porkes,  after  the  most  careful  observation  of 
such  cases,  says  that  he  has  never  found  the  slightest  trai 
inflammation  in  the  small  veins  of  the  intestine,  while  no  di 
proof  ha-s  been  advanced  of  the  mediation  of  the  portal 
the  process ;  and  in  conclusion,  writes  Dr.  Henoch,  "  I  believe  we 
must  give  the  preference  to    that  view  which    regaj  two 

diseased  processes,  dysentery  and  abscess  of  the  liver,  a±*  rum 
their  course  together,  dependent  upon  one  and  the  same  cause 
favour  of  which  view  is  the  circumstance,  that  in  hot  clin 
abscess  of  the  liver  very  frequently  occurs  associated  with  re 
I  fevers,  or  consecutive  to  them,  without  dissection  ejthibi 

f  ulceration  of  the  mucous  membrane  of  the  intestine 
I  Fqk  Med-Chir.   Review,  July,   1854).      The   com] 
frequency  of  the  occurrence  of  hepatic  abscesses  may  be  seen  from 
the  following  statement : — 

In  Calcutta  General  Hospital  they  occur  at  the  rate  of  13  i 
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cent  (Macpherson)  ;  in  the  Medical  College  Hospital,  at  the  rate 
of  25*9  per  cent.;  in  Bombay  General  Hospital,  at  the  rate  of  40 
per  cent.  (Morehead)  ;  and  in  Madras  Presidency,  at  the  rate  of 
50-97  (Annesley),  1935  (Parkes),  17*9  (lNNES,at  Secunderabad); 
Macnamara,  in  Madras,  50  9  per  cent;  French  surgeons  in  Algeria, 
12-7  per  cent;  Eyre,  of  the  Madras  Fusileers,  228  ;  Warring,  in 
various  localities  not  stated,  235  per  cent.;  Stovell,  in  European 
General  Hospital,  Bombay,  193  per  cent.;  Leith,  in  Bombay,  8*5 
and  15'2  per  cent.;  and  Marshall,  in  Ceylon,  28*8  per  cent 

Too  much  attention  and  importance  seem  to  have  been  put 
upon  abscess  of  the  liver  per  sef  irrespective  of  other  obviously 
morbid  conditions — e.  g.t  impaired  function,  congestion,  enlarge- 
ment To  regard  secondary  hepatic  abscess  as  due  to  absorption 
of  pus  or  other  morbific  matter  from  ulcerating  mucous  mem- 
brane, or  to  a  true  phlebitis,  is  to  take  too  narrow  a  view  of 
the  relation  of  liver  disease  to  dysentery ;  for,  if  we  are  to  judge 
by  the  condition  of  the  bile  alone,  the  liver  is  diseased  (in  function, 
at  least)  in  every  case  of  dysentery  (Parkes).  The  contrast  of  the 
results  given  in  the  above  table,  with  the  result  of  the  cases  seen 
in  colder  climates,  is  indeed  remarkable.  Baly's  experience 
yielded  him  no  abscesses  of  the  liver.  Finger,  of  Prague,  dissected 
231  cases  of  dysentery  between  1846  and  1848,  and  found  no 
abscess  of  the  liver.  Broussais  records  seventeen  dissections  of 
dysentery  in  the  camp  during  1805  and  1806,  and  no  abscesses  of 
the  liver.  Rokitansky  has  never  found  the  liver  visibly  diseased 
in  cases  of  dysentery ;  and  in  China,  where  dysentery,  as  a  rule, 
is  very  fatal  to  Europeans,  the  rarity  of  hepatic  abscess  is  said  to 
have  been  remarkable  (Dr.  Wilson  in  Records  of  Hospital  Ship 
"  Minden"). 

On  the  whole,  it  will  be  seen  that  the  association  of  dysentery 
with  hepatic  abscess  is  not  equally  frequent  in  all  countries,  nor 
in  all  epidemics.  It  seems  to  have  been  most  frequent  in  the 
climate  of  the  East  Indies,  and  in  the  Bombay  army  especially 
(Morehead,  Parkes).  There  are  some  epidemics  in  Europe  in 
which  the  hepatic  lesion  has  been  observed;  e.  g.t  in  Dublin,  1818, 
it  was  observed  in  four  out  of  thirty  cases  (Cheyne).  It  would 
therefore  appear  that  the  poison  which  causes  dysentery  has  at 
some  times  and  places  the  power  of  establishing  hepatic  complica- 
tion so  severe  as  to  lead  to  abscess;  at  other  times  and  places  it 
seems  to  be  less  virulent 
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The  spleen  and  pancreas  are  sometimes  also  f  :a&+l; 

and  Mr.  Twining  notices  the  former  as  ods    <*f  the  most 

plications  of  dysentery  in  the  East  Indies,     These  viaranu 
found  either  enlarged  an  ned,  or  enlarged  and    ii 

spleen  Wing  sometimes  the  seat  of  abs< 

Of  thoracic  viscera*  the  lungs  have  sometimes  exhibit 
tendency  tr>  secondary  morbid  processes  in  dyscnl 
was  especially   the  case  in   the  dysentery  of  the   allied  ar 
during  *the  late  Russian  war,  where  otherwise  pub 
were  rare. 

The  pulmonic  lesions  associated   with  the  ric 

were   as  follows: — (1.)   More  or   less  extensive    lesion    of 
bronchial  membrane,  the  finer  ramifications  of   the   tul 
tilled  with  frothy  mucus  and  pus-like  exudation,  and  associated 
with    extensive    vesicular   bronchitis:     there   tv<  .-mark*: 

spots  of  lobular  pneumonia.     (2.)  Exudations  into  the  pulmonary 
parenchyma,  chiefly  in  the  form  of  isolated  deposits  of  consider- 
able density,  disseminated  through  the  substance  of   the   Ed 
These    masses  passed    into    a    purulent   condition,    and    mi 
BCopically  they   were   composed    of   brokeu-up    cells,    granular 
matter,  and  pus-elements. 

The  last  class  of  conditions  which    render  cases  of  t! 
complex  is  the  allianco  of  other  disease-processes  with  d  \ 
Such  cases  are  generally  of  a  very  protracted  duration ;  and  the 
associated  morbid  lesions  are  not  only  complex  from  the  nun 
of    morbid   processes  developed   and    the    organs  attack 
they  are  complex  from  the  variety  of  kind,  degree,  an* 
of  the   coexistent  affectiona     Many   disease-processes  mav 
observed  to  co-exist  in  one  patient ;    and  such  multiplicity  of 
disease-processes  tends  greatly   to   multiply   the   number  of  the 
anatomical   local    lesions,   and   thereby  still    more   to   <omplicat<) 

Dy><  ^is   found  to   complicate  readily  in  all   climate 

ii  tliv  prermiUag  Within  the  tropics  it  is  frequently 

d     with     rmtUtrut     and     u  the 

raphical  region  of  typhui  |Uent 

plication,  under  and  bea  -  of 

pagation  from  gwr 
ally  .■      Win  follows  up 

fever,  the  spleen  wiQ 
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become  enlarged,  indicated  in  the  outset  by  general  anaemia,  or 
splenic  cachexia,  with  a  low  asthenic  type  of  dysentery. 

The  scorbutic  complication  is  developed  in  dysentery  when  the 
supply  of  food  has  been  deficient  in  fresh  vegetables,  or  when 
it  consists  in  whole  or  in  the  greater  part  of  salted  meat  Sir 
Gilbert  Blane  asserts  that  the  complication  has  been  known  to 
arise  among  prisoners  of  war,  living  entirely  on  fresh  (animal)  diet 

"  The  most  terrible  instance  of  suffering  from  this  cause,"  writes 
Sir  Ranald  Martin,  "  was  that  of  the  European  portion  of  the 
force  employed  in  Ava  during  the  first  Burmese  war,  where  they 
were  for  six  and  a  half  months  fed  on  salt  rations,  and  where 
48  per  cent  perished  within  ten  months,  principally  by  dysen- 
tery with  the  scorbutic  state."  Such  disasters  have  since  been 
equalled,  if  not  surpassed,  by  the  sufferings  of  our  troops  in  the 
camp  before  Sebastopol  during*  the  winters  of  1854-55,  under 
the  influence  of  exposure,  fatigue,  and  continued  rations  of  salt 
meat  and  green  coffee. 

There  is  still  another  light  in  which  the  pathology  of  this 
disease  requires  to  be  studied,  namely,  in  the 

Types  and  Forms  of  Dysentery. — These  have  been  variously 
described  as  (1.)  the  purely  inflammatory,  acute,  hyper-acute,  or 
sthenic  form.  In  this  form,  while  the  phenomena  indicate  acute 
and  severe  inflammatory  action,  there  is  no  tendency  to  the  great 
depression  of  the  nervous,  circulatory,  and  muscular  functions, 
which  gives  a  marked  character  to  some  of  the  other  types  of 
the  disease,  such  as  (2.)  the  asthenic  forma  In  the  astltcnic 
forms,  besides  the  depression  of  the  functions  just  noticed,  there 
is  much  greater  tendency  in  these  forms  to  spread  by  infec- 
tion, or  under  an  epidemic  influence.  These  asthenic  forms  are 
sometimes  described  as  adynamic,  typhoid,  malignant,  bilious, 
intermittent,  or  remittent,  according  as  certain  phenomena  prevail 
characteristic  of  these  states. 

Symptoms  of  Dysentery. — An  ordinary  attack  generally  com- 
mences with  diarrhoea;  but  in  twelve  or  twenty-four  hours  dis- 
agreeable feelings  begin  to  attend  the  frequent  loose  discharges 
from  the  bowels.  These  are  irregular  pains,  commonly  called 
"  gripes,"  along  the  course  of  the  large  intestine,  and  sometimes 
described  as  "  shooting,"  or  "  cutting."  Technically,  such  symptoms 
are  known  as  tormina.  They  are  momentarily  relieved  by  dis- 
charges from  the  bowels.     But  after  a  short  time  a  sense  of  heat 
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jmcit  the  rectum,  and  pain  extends  to  the 

the  whole  abdomen  u  painful      There  is  a  frequently 

inclination  to  go  to  stool:  the  griping  and 

without  the   patient  being  able  to  pass  anything 

little  bloody  muctm     These  symptoms  are  generally 

dtiring  the    night  and    early   morning,  and   they  leave 

he  extiatuiting  sensation  thai  there  has  alwr 
in  the  bowel  something  which  has  yet  to  be  discharged. 
feeling  is   technically  called  tenesmus,  and  ultimat 
the  must  striking  feature  in  the  case.     The  acute  patn  in 

men*  although  it  may  extend  to  the  iliac  regions  or 
elf  at  last  about  the  rectum. 
Tin  i  on  the  bo  web  are  at  first  scanty,  consist 

mu'  btood,  or  hloody  slime,  m  it  is  sometimes  called*    As 

disease    progresses,  the   evacuations   become   more  copious 
and  carrying  off  shreds  of  the  exudation  thrown 
out  on  the  QmcOTH  surface  of  the  intestine.     Hardened  balls  of 
fasces,  called  scybatw,  are  also  sometimes  discharged:  these,  fa 

r,  are  seldom  seen  in  tropical  dysentery*  ami  if  n 
matter  i  re  is  always  considerable  relief    Whei 

is  fully  t »«tab]ifihed,  the  discharges  exhale  an  odour  different  from 
the  smeQ  of  feces,  and  which  is  almost  peculiar  to  dysentery,  and 
offensive.     It  is  important  to  observe  the  character  of 
«,  and  especially  as  to  the    relative  amount  of 
1 1 1 « i  i  ■  t  j  -„  a  n  d  sh  reds  of  ex  u  vise.     I  f  the  disease  advances,  be  - 
const!  tii tional   symptoms  becoming  aggravated,  mor>  And 

mucus  appear  in  the  discharges  from  the  intestines,  l>  with 

shred*  or  large  sloughs  of  exudation,  which  are  often  <&&&.. 
pieces   of  iihkuos   membrane.      In    very   acute  cases,  going  on 
rapidly  to  an   unfavourable   termination,  a  great   change  often 
takes  place  in  the  nature  of  the  itools,  which  become  sud^l 
copious,   serous,   of   a    reddish -brown   colour,   with    I  ota, 

aded  with  •  putrid,  offensive  odour,  which  pel 
hoosa     In  1 1  j  *  acute  dysentery  of  Lower  Bengal  t  t  is  not 

unfivijiir  ntl  copious  discharges  of  blood 

Mai  ■  reds,  however,  are  not  mucous  membrane, 

like  the  dysmenorrhea!  membrane,  which  forms  on  the  Internal 
hurfaee  of  the  uterus,  the  dysenteric  slough  varies  in  nee, 

thickness,  and  strength.     It  may  be  washed  perfectly  whit 
water,  and  its  minute  histoid  tt  DO  at  of  a  mucous 
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membrane.  The  hardened  balls  of  feces  are  much  more  rarely 
seen  than  they  have  been  described  to  be.  When  the  skin  is  dry, 
and  of  a  pungent  heat,  the  tongue  furred,  and  the  thirst  urgent, 
the  urine  scanty  and  high-coloured,  and  the  pulse  increasing  in 
frequency — these  are  symptoms  of  increasing  danger  in  dysentery. 
Throughout  the  disease  there  is  febrile  distress,  the  nights  are 
passed  without  sleep,  or,  when  it  is  obtained,  it  is  in  short  periods, 
dreamy  and  disturbed ;  and  when  the  patient  awakes  he  is  unre- 
freshed,  and  his  spirits  low  and  desponding.  In  the  majority  of 
cases  the  disease  takes  a  favourable  turn  between  the  sixth  and 
tenth  days,  the  symptoms  are  then  mitigated,  the  pain  ceases, 
the  number  of  stools  diminish,  and  the  flow  of  urine  is  restored. 
On  the  contrary,  if  it  terminates  fatally  in  this  stage,  hiccough, 
vomiting,  a  small  and  rapid  pulse,  and  pale  sharp  features,  denote 
the  approach  of  death.  The  intellect,  however,  is  perfect,  and  the 
patient,  often  deploring  the  fate  which  he  sees  inevitably  to  await 
him,  dies  after  a  short  agony.  In  the  dysentery  described  by 
Dr.  Clouston  some  of  the  patients  had  ordinary  diarrhoea  (diar- 
rhoea of  irritation?),  from  periods  varying  from  two  or  three 
hours  up  to  twenty-four  hours,  before  blood  appeared  in  the 
stools.  In  some  cases  there  was  great  pain  in  the  abdomen  for 
twenty-four  hours  before  the  diarrhoea  set  in  (evidence  of  irrita- 
tion?). In  other  cases  there  was  scarcely  any  pain  at  any  period 
of  the  disease. 

Dr.  Clouston  distinguished  two  classes  of  cases.  "  In  the  first 
the  patient  had  two  or  three  loose  stools,  or  perhaps  had  no 
ordinary  stools  at  all,  but  at  once  began  to  pass  glairy  mucus, 
mixed  with  blood  in  small  quantities  at  a  time,  from  the  bowel. 
He  had  no  pain,  no  fever,  no  want  of  appetite,  and  he  refused  to 
believe  he  was  ilL  This  would  continue  for  a  day  or  two,  and 
then  the  blood  would  increase  in  quantity,  and  the  stools  would 
become  more  frequent  Pain  would  begin  to  be  felt  in  the  region 
of  the  rectum,  and  the  pulse  would  mount  up  by  ten  or  twelve 
beats.  For  days  the  patient  would  be  at  stool  every  hour  or  two, 
and  of  course  would  become  weaker.  His  tongue  was  then  seen  to 
be  coated  with  a  dirty  yellowish-white  fur;  but  the  appetite  for 
such  forms  of  nourishment  as  milk,  strong  beef  tea,  calves'  foot 
jelly  made  with  wine,  was  still  good.  Solid  food  was  not  relished. 
The  stools  would  then  be  seen  to  be  coated  with  a  semi-fibrinous 
semi-purulent  looking  membrane.    The  tongue  would  then  be- 
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come  clean,  and  glazed,  and  beef-steal  *  *  vacua  ti 

I  evident,  mixed  with  pus,  the  latter  element  becoming  gradually 

Jess  as  tlu1  patieni  advanced  in  his  slow  convalescence, 

"In  tbe  se<  SOtld  class  of  cases  the  patient  had  from  the  first ; 
pain  in  the  abdomen  of  a  griping  kind,  a  hot  akin,  and  a  pulse 
over  100;  the  dejections  were  copious,  and  frequent,  and 
while  they  were  largely  mixed  with  blood.     In  mair 

;  in  all,  loss  of  appetite.     After  some  days  the  ton 
and  mouth   would  become  dry,  and   parched,  and    black;    the 

tans   pinched;    the  pulse   small   and  quick;   and   death 
ensued.     In  some  cases  the  stools  would,  after  a  tr 
membranous  and  shreddy,  and   then   purulent,  till  the  pin 
was  more  gradually  weakened  and  exhausted*     Oi« 
lived  six  weeks,  another  two  months.     In  one  only  of  th 
of  cases  (out  of  seventeen)  did  the  patient  recover. 

"All  the  cases  bad  the  following  features  in  common;- — Bloody 
stools  at  tirst,  tending  to  become  purulent;  intense  fetor  of  th 
evacuations  during  the  whole  of  the  disease;  no  8cybala,and  great 
thirst"  (Med.  Times  tmd  Qaatette,  June  10?  186.H    These  wer 

of  dysentery  caused  by  the  poison  of  animal  effluvia  fn 
decomposing  human  excreta  (undiluted)  acting  on  constituti 
in  which  vegetable  diet  seems  to  have  been  deficient  (bc* 
and  in  whom  the  nervous  power  was  below  par. 

If  the  disease  proves  fatal   in  the  chronic  form,  the  } 
generally  becomes  rapidly  altered  and  prostrated  by  his  sutiei 
is  strikingly  ema< dated*  and  often  earnestly  prays  to  be  relit 
from  a  life  disgusting  to  himself  and  entirely  despaired  of 
others.     Death  1  I  the  heart 

The  patient,  on  the  other  hand,  may  in  a  few  rare 
recover;  the  local  symptoms  gradually  yield,  till  his  heu 
strength  are  ultimately  restored,  in  a  moderate  degree.      ( 
valesoenee  is  slow,  rarely  complete ;  and  there  is  perhaps  in 
which  makes  so  persistent  and  pernicious  an  im 
human  constitution  as  dysentery, 

Causes  and  Modes  of  Propagation. — It  may  be  stated,  as  a  g 
proposition,  that  there  is  no  country  where   paludal  fever  ■  ■ 
which  dysentery  is  not  an  endemic  and  prevail  L3a     In 

the  East  and  West  Indies,  in  China,  the  Ionian  Islimds.  Uibralt 
Malta,  the  Canadas,  Holland,  the  coasts  of  Afrir,  II  as  ir 

v  . liferent  parts  of  France,  iA  t!  ida,  of  I 


CAUSES  AND  PROPAGATION  OF  DYSENTERY.       619 

of  America,  and  of  the  eastern  parts  of  Great  Britain,  the  pre- 
valence of  intermittent  or  remittent  fevers  and  of  dysentery  is 
notorious. 

This  connection  is  so  intimate  that  a  given  number  of  persons 
being  exposed  to  the  action  of  paludal  miasmata — as,  for  example, 
a  boat's  crew  sent  ashore  in  a  tropical  climate — the  probabilities 
are,  that  of  the  men  returning  on  board,  part  will  be  seized  with 
dysentery  and  part  with  remittent  fever. 

Paludal  fever  and  dysentery,  moreover,  are  not  only  conjoined 
in  locality,  but  they  often  co-exist,  precede,  or  follow  each  other 
in  the  same  individual,  so  that  the  fever  frequently  ends  in 
dysentery,  and  the  dysentery  in  remittent  fever.  This  proof  of 
the  common  nature  of  these  diseases  is  corroborated  by  every 
writer  of  any  celebrity,  and  more  especially  by  those  who  have 
detailed  the  diseases  of  our  armies.  But  dysentery  also  prevails 
where  there  is  no  other  evidence  of  the  presence  of  malaria. 
Nevertheless,  the  evidence  in  favour  of  malaria  being  the  com- 
mon, though  probably  not  the  sole  cause  of  dysentery,  appears  to 
be  much  the  stronger.  It  seems  also  determined  that  dysentery 
prevails  generally  in  the  inverse  ratio  of  the  intensity  of  paludal 
fever.  In  Jamaica,  for  example,  when  the  white  troops  suffered 
in  the  large  proportion  of  91  per  cent,  annually  from  paludal 
fevers,  the  cases  of  dysentery  were  to  those  of  fever  as  one  to 
nine :  while  in  the  Madras  presidency,  when  the  troops  suffered 
from  fever  in  the  much  less  ratio  of  only  30*25  per  cent  annually, 
the  cases  of  dysentery  were  to  those  of  fever  as  forty-seven  of  the 
former  to  thirty  of  the  latter.  It  appears  that  dysentery  is  less  ■ 
common  in  the  hotter  than  in  the  colder  months,  or  arises  under 
circumstances  less  favourable  to  vegetable  decomposition.  Thus 
in  India  and  China  it  is  from  the  middle  of  November  to  the 
latter  end  of  February,  or  when  remittent  fever  changes  into 
intermittent,  that  dysentery  greatly  prevails.  It  seems  to  be 
recognized  by  those  most  competent  to  judge,  that  there  is  a 
directly  exciting  action  of  malaria  quite  apart  from  that  indirect 
action  of  undermining  the  general  health,  the  importance  of  which 
as  a  predisposing  cause  cannot  be  over-estimated  (Grant,  W.  C. 
Maclean). 

Our  knowledge  of  the  predisposing  causes  is  derived  from  what 
principally  occurs  in  the  military  and  naval  service;  and  from 
the  sufferings  of  the  troops  we  learn  that  exposure  to  the  night 
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air  to  wet,  or  t>>  fatigue,  together  with  the  intemperance  and 
often  improper  diet  incident  to  the  life  of  a  soldier,  especially 
on  active  service  in  the  field,  have  at  all  times  been  found  to  be 
conditions  powerfully  predisposing  to  dysentery. 

The  effects  of  mlt  diet  in  the  production  of  dysentery 
known  than  the  other  predisposing  causes,  it  may  be  as  well 
to  state  that,  by  an  experience  of  twenty  years   in  lb 
Indies,  it  has  been  determined  that  in  the  Windward  and  1 
ward  Command,  when  the  rations  issued  to  the  troops  - i  of 

salt  provisions  five  days  in  the  week,  the  mortality  from  diseases 
of  the  stomach  and  bowels  among  the  officers  was  as  two  to  four 
p&r  cent,  while  that  among  the  soldiers  was  as  20  7,  or  a  tenfold 
ratio.  On  the  contrary,  in  Jamaica,  when  salt  provisions  v 
issued  to  the  troops  only  two  days  in  the  week,  the  mortality 
In >rn  the  mime  diseases  approximated  so  nearly  between  tl i 
ranks 'as  to  be  almost  an  equality.     And  cm  fcfl  to 

these  have  been  observed  in  Gibraltar,  on  the  coast  of  Africa,  and 
at  St.  Helena,     The  Sierra  Leone  Commissioners  on  the  western 

it  of  Africa,  who  investigated  this  subject  on  the  spot,  wer« 
Opinion  that  the  large  proportion  of  salt  rations  mainly  contributed 
to  the  sickness  and  mortality  from  diseases  of  the  stomach  and 
bowels  in  the  form  of  dysentery  and  diarrlaea;  and  the  following 
♦statement,  given  by  the  late  Sir  Alexander  Tulloch  in  his  St 
tical  Reports  (page  11}  on  the  sanitary  condition  of  the  ttoopt 
in  the  West  Command,  shows  the  marked  reduction  which  took 
place  in  the  deaths  from  this  class  of  diseases  subsequent  to  the 
introduction  of  fresh  meat  diet;  the  mortality  being  reduced  to  m 

th  part  of  its  former  ratio:— 
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In  the  navy  the  same  effects  of  ill-regulated  diet  have  been 
observed,  and  the  good  effects  of  a  change.  "In  1797,"  says 
Dr.  Wilson,  "  the  victualling  (of  the  navy)  was  changed,  greatly 
improved,  and  consequently  immediate  to  the  change  the  health 
of  the  seamen  improved  strikingly.  Scurvy9  typhoid  fever, 
dysentery,  and  ulcer,  which,  up  to  the  period  of  the  change,  had 
produced  great  havoc,  became  comparatively  rare  in  occurrence 
and  light  in  impression,"  and,  it  may  now  be  added,  are  hardly 
known  except  by  name.* 

An  insufficient  diet  was  the  main  predisposing  cause  of  the 
dysentery  which  prevailed  in  London  at  the  Penitentiary,  Mill- 
bank,  shortly  after  its  completion.  This  prison  is  built  on  a 
marsh  below  the  level  of  the  Thames  at  high-water,  the  river 
being  banked  out  by  a  narrow  causeway.  As  long  as  the 
prisoners  were  allowed  a  full  and  ample  diet,  they  appear  to  have 
resisted  the  action  of  the  paludal  poison,  and  to  have  enjoyed 
good  health.  No  sooner,  however,  was  the  quantity  and  quality 
of  their  dietary  lowered  than  dysentery  of  a  very  fatal  character 
broke  out,  and  made  it  necessary  to  clear  that  establishment  for  a 
time  of  all  its  inmates.  In  the  dysentery  so  well  described  by 
Dr.  Clouston  (already  frequently  referred  to),  the  predisposing 
cause  seems  traceable  to  a  diet  deficient  in  fresh  vegetable  food,  in 
constitutions  of  feeble  nervous  power,  and  aged,  weak,  and  par- 
alyzed persons,  exposed  to  the  poison  of  animal  effluvia,  in  the 
form  of  decomposing  and  undiluted  human  excreta,  as  an  exciting 
cause  of  the  disease.  The  morbid  appearances  were  characteristic 
of  the  scorbutic  form  of  dysentery ;  and  the  premonitory  symp- 
toms were  similar  to  those  described  by  Dr.  Barker  (and  re- 
ferred to  at  page  416  of  this  volume)  as  peculiar  to  poisoning  by 
sewage  gases.     Such  cases  were  not  contagious. 

From  the  MS.  notes  of  Dr.  Alexander  Grant  regarding 
dysentery  in  India,  to  which  I  am  kindly  permitted  to  refer, 
I  find  that  he,  too,  is  of  opinion   that  sewage  miasm  (animal 

*  As  Dr.  Christison  justly  observes,  the  salt  meat  of  military  and  naval  rations 
is  not  the  same  as  the  salt  meat  of  civil  life.  The  former  is  highly  salted,  in  order 
to  keep  for  two  or  more  years  in  every  climate.  Its  nutritive  value  is  thus  greatly 
overrated,  and  its  nutritive  constituents  are  still  further  diminished  by  the  pro- 
cess of  washing  out  in  water  before  it  can  be  eaten.  Thus,  besides  the  irritant 
effects  of  the  salt  diet  in  producing  dysentery,  another  element  exists  as  a  cause  of 
disease— namely,  the  insufficient  nutrition  which  the  salt  ration  diet  is  able  to 
impart 
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i  til ti via    poison?)  may  be  a  direct   exciting  cause  of  di 
and  of  dysentery,  constituting  one  form  of  the  disc 

in  earl  <tes.  whether  from  malaria,  syphilis,  scorbutus,  r 

exfaf  Sects  of  heat  long  continued  have  a  markedly  pre 

posing  influence  in  favouring  the  production  of  dysentery ;  and  in 
the  treatment  of  the  disease  the  existence  of  any  such  cache 
must  he  inquired  into,  and  if  possible  counteracted. 

There  are  few  i  liable  us  to  determine  the  proportions  in 

which  the  different  ages  suffer  from  dysentery,  but  the  return- 
the  troops  from  the  Mauritius  show  that  the  mortality  from  I 
disease  falls  principally  on  soldiers  advamvd  in  life  (Tulloch), 
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Besides  unwholesome  solid  food,  water  of  au  impure  kind  and 
fiftim  an  impure  source  favours  the  development  of  dy 
Drained  from  swamps,  and  used  for  drinking  and  cooking  pur* 
poses,  as  it  was  on  the  Chinese  coasts,  it  exerted  a  marked 
injurious  influence  both  in  exciting  and  in  maintaining  the. 
»se.  In  connection  with  impure  water,  the  reader  is  re- 
quested   to   refer  to  what    is   said   afterwards   under  the   head 

Parasitic  Diseases;"  and  especially  under  "Bigtomo 
tobium" 

Mmn    other    predisposing   causes  favour   the   development  or 
propagation  of  the  disease,  especially  amongst  soldiers  in  act 
service — namely,  long  marches  in  hot  weather,  bivouacking  at 
night  in  the  open  air  (often  extremely  cold  both  absolutely  ai id 
relatively  to  the  day),  want  of  sufficient  clothes  and  bedding,  w 
be  mentioned  as  the  chief, 

It  does  not  seem  to  be  so  clearly  understood  as  it  ought  to  be, 
that  dysentery  is  contagious,  or  rather  that  it  is  capable  of  being 
propagated  from  person  to  person.  Being  a  frequent  complication 
or  concomitant  of  contagious  fevers,  it  has  been  believed  to  inherit 
similar  contagious  properties.     In  the  severe  form  of  dy 
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for  which  the  old  Infantry  Barracks  of  Secunderabad,  in  the 
Deccan,  have  long  been  notorious,  it  has  been  observed  that  men, 
labouring  under  other  diseases,  "who  happened  to  be  exposed  to 
the  putrid  effluvia  of  the  excretions  of  dysenteric  patients  were 
often  severely  affected  by  the  disease  (W.  C.  Maclean).  There  is, 
therefore,  good  reason  to  believe  that  the  exuviae  of  dysenteric 
patients,  as  passed  by  stool,  may,  like  those  of  typhoid  fever, 
propagate  the  disease;  and  the  observations  of  Budd  and  Goodeve 
give  support  to  this  view. 

Prognosis. — The  prognosis  in  dysentery  depends  much  on  the 
country  in  which  the  disease  occurs,  and  to  the  combination 
of  circumstances  predisposing  to  the  disease,  not  less  than  to  the 
form  or  type  which  the  disease  may  assume.  In  hot  climates  it  is 
calculated  that  the  deaths  vary  from  one  in  nine  to  one  in 
twenty ;  and  on  actual  service  the  chances  of  recovery  are  much 
diminished.  In  all  returns,  however,  the  total  deaths  recorded 
give  a  faint  idea  and  inaccurate  representation  of  the  real 
mortality  resulting  from  dysentery.  If  it  were  possible  to  trace 
out  the  men  who  were  invalided  from  the  army  and  navy  services 
from  the  effects  of  this  disease,  it  would  be  found  that  the 
mortality  is  very  much  greater  than  is  represented  by  tabular 
returns.  It  is  a  malady  which,  once  fairly  engrafted  on  the 
system,  never  leaves  it  till  life  itself  becomes  extinct  (Bryson, 
and  others).  It  is  sometimes  also  insidious  in  its  mode  of  attack 
and  progress;  and  there  is  such  a  desire,  on  the  part  of  soldiers 
especially,  to  avoid  the  restraints  of  hospitals,  that  the  disease 
is  sometimes  beyond  the  power  of  medicine  before  coming  under 
treatment,  especially  in  tropical  commands  (Tulloch).  In  the 
cases  described  by  Dr.  Clouston  as  those  of  the  second  class  (see 
page  618  ante),  the  chances  of  recovery  are  hopeless  from  the  first, 
and  all  complications  with  scorbutus  are  very  unfavourable.  There 
may  be  diseases  of  a  more  rapidly  fatal  character,  but  there  are 
few  which  entail  so  great  an  amount  of  suffering.  When  once 
the  disease  has  passed  into  the  chronic  form,  it  slowly,  but  not 
the  less  surely,  continues,  by  a  most  loathsome  process,  to  exhaust 
the  vital  energies,  until  death  relieves  the  patient  of  an  existence 
rendered  almost  intolerable  by  pain,  debility,  and  the  offensive 
nature  of  the  discharges  (Bryson). 

Diagnosis. — It  is  difficult,  perhaps  impossible,  in  the  first  stage, 
to  distinguish  dysentery  from  diarrhoea;    but   the  blood,  the 
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siher  of  the  stools,  and  small  quantity  of  fft?ea!  n 
will,  in  times  when  dysentery  Is   prevalent,  indicate  the  trur 
an  tu  re  of  the  disr 
Treatment. — After  what  has  been  written  regarding  the  n:itun* 

I   the  causes  of  dysentery,  it  is  the  obvious  doty 
physician  to  direct  bis  attention,  in  the    first   ins?  th* 

of  the  disease     He  must  inquire  especially  as  to  the 
conditions  of  the  diet,  that  it  be  sufficient  as  to  its  animal  and 
vegetable  elements*  and  of  good  quality.    Nest,  he  ought  to  insure 
the  means  of  detecting  the  disease  early — for  time  is  of  tins  greatest 
importance  in  its  cure  and  prognosis — and  especially  by  i 
the  patient,  if  possible,  from  the  sphere  of  action  of  any 
predisposing  or  exciting  causes  as  have  been  noticed;  and  al 
see  that  his  surroundings  are  free  of  all  those  circtimstaiK- 
co-operate  in  aggravating  the  disease,  the  chief  of  which 
Crowding,   bad    ventilation,   bad    food,  exposure,  intemperanoa 
With   regard  to  medicinal  agents: — "He   who  would   treat 
disease  with  success/'  writes  Sir  Ranald  Martin,  •'  while  be  shun* 
■  elusive  means,  must  assign  to  each   remedy  its  proper  value 
Blood-letting,   sudorifics,   and    purgatives,   constitute    the    most 
universal  remedies,  and  in  simple  uncomplicated  dysenteries  they 
will  prove  all-sufficient.    But  when  the  abdomen  is  tun 
there  is  pain  in  the  liver,  or  in  any  other  region,  while  the  nature 
<>f  the  discharges    indicates    advancing    inflammation,   calomel, 
conjoined  with  sudorifics,  and  repeated  to  meet  the  occasion,  will 
powerfully  aid  the  curative  effect  through  its  influi 
depurative    functions— on  the   circulation,  by  unloading,  jointly 
with  purgativea,  the  gorged  vessels  of  the  abdominal  -cm 

the  blood  and  on  secretions  generally — and  on  the  very  sudorific 
function   which  we  wish  to  excite.      While  calomel 

i\  agent  when  used  judiciously,  as  an  aid  to  blood 
pushing  it  to  the  extent  of  ptyaliam  is  by  no  means  to  b» 
mended;  nor  should  mercury  in  any  shape  bo  us< 

is  of  the  disease,  in  scorbutic  d>  or  in  poisoning  by 

animal  effluvia,  in  the  splenic  cachexia,  nor  h  of  ann?mia, 

for  in  all  these  conditions  of  the  system  its  a  ire  mo*t  in- 

:ousM(see  footnote  by  Dr.  Maclean), 

Ipecacuanha  was  formerly,  and  still  is\  orach  in  rogue  as  a 

dy    in    the    treatment   of  dysentery;    but,  alth-  „hly 

il  in  some  conditions,  it  is  not  to  be  regarded  as  a 
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in  all  forms  of  the  disease.  Neither  bleeding,  calomel,  nor 
ipecacuanha  are  antidotes  to  the  poison  of  dysentery,  and  con* 
sequently  there  is  no  exclusive  plan  of  treatment  applicable  in  all 
cases.  Admitting,  therefore,  the  necessity  of  occasionally  employ- 
ing general  and  local  bleeding,  and  also  calomel,  in  cases  of 
hepatic  complications,  we  have  beyond  this  only  the  general 
principles  to  guide  us  of  allaying  irritation,  and  of  controlling, 
if  possible,  the  diarrhoea;  and  the  best  general  rules  that  we 
possess  are  those  recommended  by  Sir  James  M'Grigor  to  be 
adopted  in  the  army  (acknowledged  by  him  to  be  derived  from 
Dr.  Somers);  those  given  by  Sir  Ranald  Martin,  already  detailed; 
and  those  by  Professor  Maclean,  about  to  be  noticed. 

"In  acute  cases,"  says  Sir  James  M'Grigor,  "we  commenced  by 
copious  venesection,  and  immediately  afterwards  gave  twfelve 
grains  of  compound  ipecacuanha  powder  every  hour,  which  was 
repeated  three  times,  with  plenty  of  barley-water,  and  profuse 
sweating  was  encouraged  for  six  or  eight  hours.  A  pill  of  three 
grains  of  calomel  and  one  of  opium  was  administered  every  second 
night,  and  in  the  intervening  day  two  drachms  of  sulphate  of 
magnesia  dissolved  in  a  quart  of  light  broth.  The  venesection 
was  repeated,  while  the  strength  and  pulse  permitted  it,  until  the 
stools  were  free,  or  nearly  free,  from  blood.  Dover's  powder  as  a 
sudorific  was  always  given  after  the  blood-letting. 

"In  cases  where  the  pains  were  excruciating,  and  attended  with 
tenesmus,  the  warm  bath  gave  instantaneous  relief.  This  plan 
being  steadily  persevered  in  for  a  few  days,  the  inflammatory 
diathesis  of  the  intestinal  canal,  which  had  excited  symptomatic 
fever  throughout  the  general  system,  was  found  gradually  to  be 
relieved,  and  paved  the  way  for  returning  health.  In  this  stage 
gentle  tonics,  with  light  nourishing  diet  cautiously  taken,  and  at 
first  given  in  moderate  proportions,  were  administered  with  the 
happiest  effects. 

"The  disease  was  not  unfrequently  cut  short  by  this  method. 
If,  however,  the  disease  became  chronic,  a  different  mode  of  treat- 
ment was  pursued,  and  not  unsuccessfully,  if  the  disease  had  not 
been  of  long  duration,  the  intestinal  canal  not  much  disorganized, 
or  not  complicated  with  other  diseases. 

"The  first  indication  in  this  chronic  state  was  to  relieve  the 
tenesmus  and  procure  easy  stools,  and  with  this  view  ipecacuanha 
was  given,  sometimes  with  calomel,  sometimes  without  it.    The 
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milml  salt*  were  given,  or  castor  oil.  jslsp,  and  various  oth<: 

medicim*  of  the  same  class.     The  second  indication  was  t 

the  number  of  the  stools,  and  to  restore  tone  to  the  alimentary 

canal     With  this  view  Dover  a  powder,  the  compound  pc 

chalk  with  opium,  astringents,  awl  demulcents,  with  aiv 

wer  occasionally  interspersing   laxatives,  and   obviating 

particular  symptoms  as  they  occurred      Lastly,  an   infusion 

bitters  was  given,  to  restore  tone  to  the  relaxed  intest 

In  addition  to  these  remedies.  Sir  James  M'Grigor  states  that 
the  batmm  of  c<  nn  infwum  of  oalumba,  he 

kino,  and  catechu,  assisted    bj  m  occasionally  *  gave 

relief  and  also  the  administration  «»f  a  variety  of  enemata,  and 

;i\es  of  li 
with  mercurial  <  ve  the  least  irritation,  and  at    tin 

same  time  produced  I  lity." 

li   is  the  statement  of  the  practice  pursued  in  dysentery 
i  Tig  the    Peninsular   war,  on   a  scale  whose  magnitude  has 
seldom  been  surpassed  even  in  modern  times.     If,  howe1 
look  to  the  i  Pe  find  it  highly  probable  that  not  more  than 

"lit  of  three  of  those  attacked  ultimately  recovered. 
In  general,  the    dysenteric    patient  is  not  admitted    int 
hoit pi til -.  of  oof  Urge  towns  until  the  disease  ha* 
second  stage,  and  there  is  no  class  of  disease  which  t 
few  chances  of  recoi   rg      On  the   Continent  the  neutral  e 
mild  purgative  medicines  are  highly  spoken  oi  it  is 

icult  to  understand  how  these  substances,  having  no 

can  be  beneficial  in  a  highly  uleei 
intestine.     Of  all  purgatives,  however,  two  oin 
ni  infusion  >  n  the  proportion  of  hm 

i  pound  of  boiling  water),  combined  with  five  to  ten  dj 
of  the  (i  opium,  and  given  every  six  or  e 

appears  to  be  thti  hast;   but  the  disease,  though  u  |f  is 

seldom    cured   by   these   means.      Vegetable  toi 

rntt,  as  Jeinol  hsmcUoacyiont  at  cotschu,  however  pre} 
com!  ivo    temporary  relief,  but  are    ultimately  ineffici 

When  the  disease  has  fairly  gained  the  ascendant, 
uppcai-  that  one  remedy  is   better  than  another.     D.r,    Bn 
writes  that  he  has  seen  all  the  astringents,  both  mineral 
vegetable,  mercury,  both   internally  and  externally,  with  in. 


TREATMENT  OF  DYSENTERY.  627 

other  medicines,  tried  without  any  benefit;  but  there  were  some 
means  which  were  useful  in  relieving  the  more  urgent  and 
distressing  symptoms,  and,  as  it  were,  in  smoothing  the  path  to 
the  grave.  Amongst  these  he  mentions  a  well-regulated  farina- 
ceous diet,  opium  suppositories,  anodynes,  astringent  injections, 
minute  doses  of  calomel  in  combination  with  opium,  cascarilla, 
resinous  OsStringents,  and  the  application  of  leeches  to  the  rectum 
when  tenesmus  was  distressing,  or  over  the  course  of  the  colon 
when  there  was  deep-seated  pain.  An  injection  of  warm  starch 
(two  ounces),  with  laudanum  in  it,  will  often  give  great  relief. 
As  much  nourishment  should  be  given  in  a  liquid  form  as  the 
patient  can  be  got  to  take.  Milk  boiled  with  flour  should  be 
taken  as  often  as  possible,  night  and  day.  It  should  be  taken 
cold,  even  with  ice,  and  in  small  quantities  at  a  time;  and  small 
pieces  of  ice  not  only  allays  sickness  and  nausea,  but  seems  to 
soothe  the  irritability  of  the  intestines.  Strong  beef  tea  or  liebig's 
extract  of  flesh  are  most  useful. 

The  value  of  a  change  of  climate,  as  a  curative  measure,  is 
forcibly  illustrated  by  Dr.  Bryson.  He  says  that  the  crews  of 
vessels  improved  in  health  almost  immediately  after  quitting  the 
station  where  dysentery  prevailed* 

*  My  friend  and  colleague,  Professor  Maclean,  writes  me  the  following  note  on  the 
treatment  of  dysentery,  the  result  of  his  extensive  experience  in  India  and  China : — 
"The  first  thing  to  bear  in  mind  in  the  treatment  of  tropical  dysentery  is,  that  the 
appearance  of  strength  in  the  patient,  given  by  the  acuteness  of  the  symptoms,  is 
delusive.  Under  the  use  of  strong  antiphlogistic  treatment  the  strength  of  the 
patient  is  apt  to  fail  suddenly,  and  this  is  often  the  case  even  when  the  treatment 
has  been  more  conservative  in  its  character.  It  was  once  the  custom  in  India  to 
deplete  freely  in  this  disease,  either  by  a  general  bleeding  or  by  the  repeated  ap- 
plication of  leeches ;  but  the  most  judicious  and  successful  practitioners  in  India 
rarely  bleed  now,  even  in  the  most  sthenic  forma  of  the  disease,  and  confine  the  use 
of  leeches  within  the  narrowest  limits. 

"Heronry. — It  is  certain,  too,  that  mercury  is  yearly  less  and  less  used  in  India 
than  it  was,  and  there  is  much  evidence  to  show  that  a  corresponding  reduction  in 
the  mortality  of  the  disease  has  been  the  result.  The  objections  to  its  use  are 
numerous,— it  entails  great  suffering  on  the  patient,  if  pushed  to  ptyalism,  aggra- 
vating his  miseries,  and  too  often  permanently  injuring  his  constitution ;  it  has  no 
specific  action  on  the  disease,  and  its  cholagogue  effects  can  be  attained  by  remedies 
which  are  not  open  to  such  objections  as  can  be  brought  against  mercury.  (With 
regard  to  its  cholagogue  effects,  grave  doubts  are  thrown  by  the  experiments  of  Dr. 
George  Scott,  referred  to  at  the  footnote  of  page  1G6  by  the  author.)  In  sloughing 
dysentery  it  is  followed  by  the  worst  results;  and  the  observations  of  clinical 
observers  in  India  have  shown  that  individuals  under  the  influence  of  mercury 
are  not  only  not  exempt  from  attacks  of  the  disease,  but  are  peculiarly  prone  to 
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Whore  sewage  is  applied  to  the  soil  by  surface  irrigat 
ought  to  be  diluted  largely  with  water,  and  deodorized  by  carbolic 
acitl. 


he  Affected  by  it,    This  is  the  case  in  *  very  marked  degree  in  Asiatics  {Mohuie  \ 
and  Ma<  I.I 

11  Ipecacuanha..   -This  remedy  has  long  been  used  in  South  America  in  the  cure  I 
dysentery,— whence,  indeed,  it  came,    It  wan  much  used  in  India  until  the  tacrcuria 
notions  of  James  Johnson  prevailed*     It  was  again  used  by  .Dr.  Twu 
by  whom  it  was  strongly  recommended,  and  also  by  Dr,  Mortin 
Twining  combined  it  with  1  <]  ite  pill  and  gentian,  and  used  it  chiefly  in 
oft-repeated  dust*.     In  South  America  the  practice  has  always  LmtttU 

an  infusion  of  the  bruised  root,— Jib  being  infused  over  night  in  51  v.  of  m 
given  early  in  the  morning.  In  Pern  it  is  given  in  doses  of  5***  to  5 
powdered  foot  in  a  little  syrup  and  water.  This  practice  of  giving  ipecacuanha  in 
large  doses  has  lately  been  revived  iu  India  with  encouraging  success,  and.  1 
belie ire,  the  flUDtjiuifc  number  of  cures.  It  appears  to  act  on  the  ]>ortal  ca 
and  on  those  of  the  mucous  membrane  of  the  bowels,  and  to  determine  p 
to  the  ikltt.     It  U  u.Mitftlhi  Mttofhalfadmchm  or  adrathm,  cither  iu 

or  UtliiA,  or  *tt*ji*  >tt!*fi  ht  mtieUaff^  ace&rdmf  to  the  fa  It 

Offal*  un  OpktU  kstff  an 

Aour*.     Unless  there  he  hepatic  complication*  it  seldom  1  nut 

is  caused  by  these   large  doses;  Oil  the  contrary 4  they  are  often  tolerated 
when  smaller  doaoa  are   rejected.      The  dose  should  be  repeated  in  about  six 
hours.     A  Hiillii ::i 'lit  interval  should  be  allowed  to  batervcas   between  the 
of  ipecacuanha  to  admit  of  the  patient  being  sustained  by  u 
to  the  stage  of  the  disease.     I  need  hardly  add  a  caution  not  to  press  the  rem 

,.ir. 

11  Dr.  Cornish,  of  the  Madras  army,  has  shown  from  official 
mortality  from  acute  dysentery  in  southern  India  under  mercurinl  treatment  wa* 
7  1  y  iiiLC  the  general  introduction  of  ipecacuanha  in  full  doses  it  has 

fallen  to  13.      Dr.   Ewart,  of  Bengal,  has  shown  that  equally  ^ood  results  have 
followed  the  same  system  in  that  Presidency.     During  the  forty -two  y< 
IBIS  to  1853-54  the  mortality  anions  European  troops  in  the  Ben 
amounted  to  882  in  the  thousand,     But  during   I860,  when  large  dnses 
r«  administered,  the  mortality  was  only  88*67  in  the  th&QM 
tact  credit   El  due  to  Mr,  Docker,  of  the  7th   Roy  id  FusUecrs,  for  re-calling 
practitioner  to  the  use  of  this  invaluable  remedy,  (Vide  Grant's  Annal*  of  Military 
tata)  Xtxval  Surgery,  voL  i.J 

"In   no   disease  is  early  treatment  more    necessary  than    in    dysentery,   and   1 
-e  that,  if  conducted  as  above,  except  in  the  malignant  and   'pafci 
we  may  look  for  good  results  in  a  Urge  projwrtion  of  cases.     Turpentine  epithema 
and  fomentations  ahould  be  diligently  used,  and  the  patient's  strength  should  he 
supported  by  nourishment  of  a  bland  kind,  suited,  in  degrees  of  nutritive  Vila 
the  stage  of  the  disease* 

"  In  the  scorbutic  form  we  have  a  valuable  remedy  in  the  liar  I  fruit,  when  1 
r arable.     Tliia  fruit  contains  a  large  quantity  of  tannin,  with  vegetable  mucus,  a 
bitter  principle,   and  a  vegetable  acid.     It  is  much  used  in  Bengal;  and  in  the 
ratio  form  I   have  seen  it  successful  when  all  other  measures  have  failed   (See 
note  ou  Bad  fruit,  by  Dr.  Grant,  in  Indian  Annal*}," 
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DIARRHCEA— Diarrhoea. 

Definition. — A  frequent  discharge  of  loose  or  fluid  divine  evacu- 
ations, without  tormina  or  tenesmus. 

Pathology. — This  affection  is  rather  a  consequence  or  a  symptom 
of  certain  pathological  states  than  of  itself  a  disease;  yet,  as 
there  are  many  agents,  both  of  a  moral  and  physical  nature,  that 
act  thus  upon  the  human  body;  and  as  there  are  also  many  known 
morbid  poisons  which  bring  about  this  state,  it  merits  some  notice 
in  the  class  of  diseases  now  under  consideration.  It  is  a  morbid 
action  of  function,  rather  than  any  disease  of  structure,  being 
unassociated  with  any  definite  specific  lesion  of  vital  parts.  It 
may  be  regarded  generally  as  the  immediate  result  of  unwhole- 
some diet,  excess  in  food  or  drink,  cold,  wet,  fatigue,  and  exposure, 
and  various  functional  derangements  of  the  biliary  and  gastro- 
intestinal apparatus. 

Symptoms  and  Forms  of  Diarrhoea. — Nosologists  have  generally 
divided  the  disease  into  varieties  founded  on  the  different  states 
of  the  discharges;  but  as  these  do  not  depend  upon  definite 
pathological  states,  the  classification  is  of  little  use.  Nevertheless, 
the  state  of  the  discharges  furnishes  important  indications  in  the 
treatment  of  the  disease.  The  most  common  appearances  are  due 
to  flie  predominance  of  fluid  feculent  matter,  or  to  bile,  mucus, 
serum,  chyle,  or  where  undigested  masses  of  food  pass  unchanged, 
giving  rise  to  what  is  termed  a  "lientery."  But  the  discharges  are 
more  often  of  a  mixed  kind,  made  up  of  several  of  those  states. 

The  idiopathic  forms  of  diarrhoea  which  require  notice  are, — 
(1.)  Diarrhoea  of  irritation;  (2.)  Congestion,  or  inflammatory 
diarrhoea;  (3)  Diarrhoea  with  discharges  of  unaltered  ingesta 
(lientery). 

1.  Diarrhoea  of  Irritation. 

This  form  comprises  most  of  the  cases  denominated  feculent  by 
authors.  It  is  induced  by  stimulating  or  irritating  substances 
received  into  the  stomach,  excesses  in  eating  or  drinking,  or  even 
by  a  small  quantity  of  unwholesome  food,  or  by  poisoning  from 
animal  effluvia  and  from  certain  mineral  poisons,  or  what  consti- 
tutionally disagrees  with  the  patient  In  infants  it  is  often 
brought  on  by  unwholesome  conditions  of  the  milk,  such  as  the 
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perai  Nausea,  with  severe  griping  pa 

before  each  eva«-in.tiont  a  foul,  loaded  tongue,  copious  feculent 

Is,  watery.  Oxucotte,  or  bilious,  and  becou 
phenomena  of  this  forts  of  diarrhoa. 


2.  Z>**j  Ear  -iW' 

Thin  variety  is  caused  by  whatever  in«3  low 

blood  to  the  intestinal   nou-uus  surface,  ami  at   the  same  time 
rns   or   obstructs   the   cutaneous   elimination    of  fluids;     the 
application  of  cold  to  the  cutaneous  or  pulmonary  mucous  sur- 
lo  both  at  once;  cold  acid  drinks,  or  teas  hen  the 

body  is  overhe&tftd;  suppression  of  perspiration  or  of  accustomed 
discharges;  checked  menstruation  Of  loehial  dkcfolfl 

'Hie  evaruutiins  are  watery  or  serous,  with  mixed  feculent 
matter,  and  exhibit  every  shade,  from  a  dark  brown,  greenish- 
brown,  to  a  pale  greyish  or  whitish  colour;  and  they  contain,  in 
some  cases,  pieces  of  thick  gelatinous  mucus,  or  thin,  glairy,  and 
stringy  mucus.  In  other  instances,  whitish,  albuminous  flocculi 
are  abundant  in  th>  and  in  a  few  instances  large  mem- 

branous or  albuminous  shreds  or  flakes  present  a  mould  of  the 
iateFB&l  surface  of  the  gut 

In  addition  to  i  ptoma  noticed  in  the  former  variety, 

there   is,   in    thin    form   of  diarrhoea,   a   dry,    harsh    skio,    with 
increased  temperature  of  the  trunk,  a  flatulent  state  of  the  bowels, 
a  smalL  frequent,  constricted,  but  soft  pulse,  a  furred  or  loa> 
tongue  towards  its  root,  with  red  edges  and  point,  and  scanty, 
high -r«.| nut -rd   urine.     In  infants  this  variety  is  known  as 
*'  win-  I  often  precedes  fatal  exhaustion  in  th 


3,  Diarrhrm  with  Diwhaiyes  of  Una 

This    is   essentially  an  atonic  form   of  diarrhoea,  and 
different  from  the  last  variety.     It  corresponds  to  tin 

of  tli<'  older  authors.  The  most  marked  and  eh 
aeteristie  phenomena  which  attend  the  disease  are  due  to  the 
almost  total  suspension  of  the  digestive,  assimilative,  and 
offbeat  functions,  the  egesta  often  differing  but  little  in 
appearance  from  the  ingesta*  Such  a  form  of  diarrhoea  occurs 
more  frequently  in  children  before  the  period  of  the  second 
dentition   than  at  later  periods.      It  is  frequently   th. 
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quence  of  previous  inflammatory  irritation  of  the  alimentary 
•  mucous  surface,  and  disease  of  the  mesenteric  glands.  It  seems 
as  if,  in  this  variety,  the  stomach  had  lost  its  tone  or  vital  eneigy, 
as  well  as  the  mucous  membrane  of  the  alimentary  canal ;  and  it 
no  doubt  results,  in  the  first  instance,  from  indigestion.  This  was 
a  frequent  form  of  diarrhoea  amongst  the  soldiers  in  the  Crimea, 
as  observed  by  Dr.  Lyons ;  and  the  soldiers  themselves  observed 
it,  and  were  in  the  habit  of  saying,  "  It  is  of  no  use  eating,  as 
our  food  passes  through  us  in  the  same  state  as  it  goes  in."  The 
appetite  is  usually  voracious;  and  when  this  form  of  diarrhoea 
continues  long,  the  debility  becomes  extreme;  and  when  death 
takes  place,  it  is  from  stupor  and  exhaustion. 

In  a  practical  point  of  view,  these  are  the  principal  varieties  of 
idiopathic  diarrhoea  which  require  to  be  distinguished;  and  the 
diagnosis  of  the  form  of  diarrhoea  symptomatic  of  the  invasion  of 
other  diseases  are  noticed  under  the  special  diseases  of  which 
they  form  a  part. 

Treatment. — For  practical  purposes,  the  treatment  of  these  three 
forms  of  idiopathic  diarrhcBa  may  be  founded  on  the  following 
indications — namely,  first,  that  in  which  the  tongue  is  clean,  the 
pulse  quiet,  and  all  constitutional  re-action  absent ;  and,  second, 
that  in  which  the  tongue  is  white  and  coated,  the  pulse  acceler- 
ated, some  fever  present,  and  the  pain  or  soreness  constant  and 
increased  by  pressure.  The  stools  in  either  case  may  be  black, 
green,  white,  or  mixed  with  blood  indifferently. 

When  the  tongue  is  clean,  if  the  disease  be  quite  incipient, 
the  usual  practice  is  to  give  one  dose,  consisting  of  an  opiate, 
combined  with  a  gentle  cathartic.  The  form  may  be  one  grain  of 
opium,  combined  with  a  drachm  of  compound  rhubarb  powder,  or 
combined  with  five  grains  of  calomel.  To  remove  any  offending 
matter  that  may  be  present,  their  action  may  be  aided  by  castor 
oil,  or  a  saline  cathartic,  such  as  a  seidlitz  powder.  Sometimes  it 
may  be  advisable  to  omit  the  opium,  and  to  combine  antacid 
remedies  with  the  purgative,  as  in  the  following  prescriptions: — 

R.  Sodse  Bi-carbonatis,  Hydrargyri  cum  creta,  a  5  gr.  ii. — ad  gr.  v. ; 
Magnesioe  Carbonatis,  gr.  iil — ad  gr.  vi. ;  Pulv.  Rhei,  gr.  v. — ad  gr. 
viiL;  misce. 

Or:— 

R.  Sodee  Bi-carbonatis ;  Pulv.  Rhei ;  Pulv.  Calurabse,  &  ft  gr.  ir. — ad 
gr.  vL;  misce. 
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The  administration  of  such  a  powder  may  be  repeated  at 
intervals — twice  or  thrice  a  day.     These  medicines  having  pro- 

ed  their  intended  effect,  others  more  distinctly  astringent  may 
be   administered   if    the  diarrhea  persists.     In    many   cose 

hm  of  syrup  of  poppies  after  each  stool  is  sufficient     In 
severe  forms  of  the  disease  a  scruple  to  half  a  drachm  of 

d  chalk  powder,  in  some  aromatic,  such  as  peppermint 
or  cinnamon  water,  every  four  or  six  hours,  is  an  excellent 
remedy;  and  these  medicines  may  be  used  whether  blood  be  or 
lie  not  in  the  stools.  If  the  opiate  and  aromatics  contained  in 
the  above  medicine  should  prove  insufficient,  it  may  be  necessary 
to  add  to  each  dose  some  of  the  class  of  pure  astringents,  as  a 
drachm  of  the  tincture  of  Jdnot  of  of  catechu t  or  hwnmtoxylon?  or 
of  iron. 

There  are  cases  of  diarrhoea  with  a  clean  tonguet  which  will 
not  yield  t*»  opiated,  astringents,  or  stimulants,  either  singly 

ibiued,  and  which  probably  depend  on  a  want  of  tone  in  I 
intestine;  and  in  these  cases  five  grain*  ofsalicine  every  four 

hours  have  often  stopped  a  diarrhoea  that  appeared  fetal  hm 
the  patient  to  his  grave.     Tinctwre  of  tlie  staqmchi 
is  similarly  useful 
When  diarrhoea  is  accompanied   by  a  white  furred   tm 
together  with  pain  and  soreness,  it  is  necessary  to  exhibit  opi  i 
combined  with  some  mild  purgative.     Thus,  half  a  drachm  to  a 

usfam  of  Epsovi  milts  with  a  drachm  of  the  syrup  of  p 
or  fifteen  minima  of  the  tincture  of  hyoeeyamus;    <>r.  in 

bS,  with  thrtc  to  tit*'  minium  of  tincture  of  opw/mt  every  f 
or  six  hours,  are  remedies  on  which ,  as  a  general  principle,  we 
may  very  confidently  rely.     In  other  cases,  rhubarb,  caster  oil 
any  other  mild  purtjaiive,  may  be  substituted  for  the  Epsom  salt*. 
In   cases  of  diarrhoea  accompanied  by  vomiting,  a  dnf 
syrup  of  poppies  alone,  repeated  every  half  hour,  or  every  hour, 
for  two  or  three  times,  often  quiets  the  stomach,  and  enables  ii 
bear  the  other    remedies ;    or  soda  water,  or  the  effervescing 
draught,  with  a  table-spoonful  of  brandy,  with  or  without  a  few 
minims  of  tincture  of  opium,  often  remain  on  the  stomach  when 
everything  else  is  rejected. 

Most  practitioners  lay  great  stress  on  the  colour  of  the  stoolft, 
and  the  necessity  of  correcting  the  supposed  morbid  states  of  the 
liver;  but  the  various  colours  of  the  stools  are  in  many  instan 
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caused  rather  by  morbid  secretions  from  the  surface  of  the  mucous 
membrane  of  the  intestines  than  by  any  defective  state  of  the 
bile  in  the  gall-bladder;  and  the  conclusion  from  this  considera- 
tion is,  that,  in  simple  diarrhoea,  mercury  in  any  form  is  either 
unnecessary  or  injurious  in  the  majority  of  cases,  except  as 
a  purgative.  In  a  smaller  number,  however,  it  is  sometimes 
necessary,  and  more  especially  in  children  under  four  years  of 
age.  One  general  rule  may  be  acted  on  in  the  cure  of  diarrhoea, 
which  is,  that  in  the  adult,  whatever  be  the  form  of  the  diarrhoea, 
if  the  stools  be  dark  at  first,  and  then  become  light-coloured, 
purgative  medicines  are  no  longer  beneficial,  and  in  no  instance 
ought  they  to  be  continued  longer  than  is  sufficient  to  remove 
any  irritative  substance  accumulated  in  the  alimentary  canaL 

Sulphuric  acid,  in  doses  of  the  officinal  diluted  drug,  of  twenty 
to  thirty  drops,  with  water  simply,  or  combined  with  the  com- 
pound tincture  of  gentian,  has  been  found  a  useful  remedy.  The 
sulphuric  acid  may  be  alternated  with  the  nitro-muriatic  acid, 
and  prescribed  in  a  similar  manner. 

The  dietetic  treatment  should  be  limited  to  slops,  puddings, 
and  white  fish  boiled,  and  the  drink  to  weak  brandy  and  water, 
which  acts  locally  as  an  astringent,  and  generally  as  a  diffusible 
stimulua 

CHOLERA. 

Definition. — A  disease  essentially  of  miasmatic  origin,  developed 
under  certain  atmosplieric  and  terrestrial  local  conditions  in 
Europe,  Asia,  and  America,  and  capable  of  being  propagated  or 
diffused,  to  a  certain  extent,  over  tlie  surface  of  tfie  earth,  through 
the  atmosplvere,  or  in  some  other  way,  and  also  by  means  of 
human  intercourse  between  the  healtfiy  and  tfie  sick.  It  is  char- 
aderized  by  premonitory  diarrhoea,  sudden  muscular  debility, 
tremors,  vertigo,  occasional  nausea,  and  spasmodic  griping  pains 
in  the  bowels,  depression  of  the  functions  of  respiration  and 
circulation,  and  a  sense  of  faintness;  copious  purging  of  serous 
fluid,  succeeded  by  vomiting  and  burning  heat  at  the  stomachy 
coldness  and  dampness  of  the  whole  surface  of  the  body,  coldness 
and  lividness  of  tlte  lips  and  tongue,  cold  breath,  a  craving  thirst, 
a  feeble  rapid  pulse,  difficult  and  oppressed  respiration,  with 
extreme  restlessness  (a  state  expressed  in  physiological  language 
by  the  term  "anxietas"),  suppressed  urinary  secretion,  blueness 
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body,  a  sunkm  and  appaUin 

the 

Pathology. — Cholera  was  described  by  Sydenham  in  the - 
itli  century     The  lucid  summary  by  Dp.  Karr  (in  t\v 
nth  annual  report  of  the  Registrar-Genera])  of  the  facts  of 
death  statistics,  before  and  during  our  recent  cholera  epidei 
in  this   country,  in  1849   and   1854,  confirms   the  opinion  that 
efaolera  is  now  at  least  indigenous  to  this  country;  and  that  i 
but  an  aggravated  form  of  a  disease  whose  germs  or  mat 
propagation  are   continually   present   amongst  us,  its   epidemic 

nsity  appeari  spend  M  chiefly  on  local  and  m< 

circumstances/'     During  recent  years  volumes  have  \ 

the  nature  and  causes  of  cholera;  and  the  description  of  it 
which  I  here  give  is  chiefly  drawn  from  the  writings  of  d 
who,  while  they  have  been  themselves  original  observers  of  the 
ase  throughout  an  extensive  experience  in  this  country,  to 
India,  ami  in  the  north  of  Europe,  have  sine 
expositors  and  philosophical  Clitics  rf  the  numerous  official  and 
independent  scientific  accounts  of  it  which  have  b  iven 

to  the  world     Dr.  E.  A-  Parkes,  Sir  Ranald  Martin,  Dr.  Charlton, 
Dr.  E.  H  Greenhow,  and  Dfc  Berg,  of  Stockholm,  appear  to  m> 
have  given  the  fairest  description  of  tte  of  our  knowh 

regarding  cholera  in  various  countries 

Fhe  remote  cause  of  this  disease  is  unquestionai  - 
fur  at  no  period  has  a  person  in  good  health  in  this  or  any  other 
eniintry  been  known  to  become  in  a  few  minutes  shrivelled  up; 
bis  whole  body  to  be  of  an  icy  coldness;  hia  face  and  exti 
to  turn  purple,  and,  with  or  without  vomiting  of  i  peculiar  fluid 
like  rice-water,  to  die  in  a  few  hours,  except  under  the  inflm 
of  a  poison. 

That  tills  disease  should  spread  over  countries  which,  in  tv 
to  climate,  roil,  geological  formation,  and  also  as  to  the  moral  and 
physical  habits  of  the  population,  are  the  most  opposite  to  th 
where  it  lirst  originated,  is  only  explicable  by  the  hypotl 
its  propagation  by  a  specific  disease  poison. 

The  doctrine  now,  therefore,  universally  accepted  regarding 
pathology  of  cholera,  is  that  a  poison  has  been  absorbed,  and 
infects  the  blood; — that,  after  a  longer  or  shorter  time,  it  j 
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a  primary  disease   of  the  blood; — that  it   undergoes  enormous' 

multiplication  in  the  living  body  of  the  cholera  patient,  as  a 

result  of  the  morbid  process  so  established ;  and  that  changes  are 

induced  in  the  function  of  respiration  directly  consequent  upon 

this  alteration  of  the  blood. 

"  Its  effect 
Holds  such  an  enmity  with  blood  of  man, 
That,  swift  as  quicksilver,  it  courses  through 
The  natural  gates  and  alleys  of  the  body ; 
And,  with  a  sudden  vigour,  it  doth  posset 
And  curd,  like  eager  droppings  into  milk, 
The  thin  and  wholesome  blood." 

So  wrote  our  greatest  English  poet  (Shakspeare)  three  hundred 
years  ago;  and  by  such  characters  it  has  been  ably  shown  by  Dr. 
Win.  Budd,  of  Bristol,  that  cholera  identifies  itself  with  the  group 
of  contagious  poisons  which  give  rise  to  acute  diseases.  It  is  this 
multiplication,  and  the  disturbance  which  attaches  to  it,  that  in 
each  case  constitutes  the  disease  and  destroys  life.  In  small-pox 
the  work  of  reproduction  is  seen  in  results  directly  appreciable  to 
the  eye.  An  impalpable  speck  of  small-pox  virus  inserted  into 
the  skin  may  produce  a  disease  which,  in  the  course  of  a  few 
days,  issues  in  the  development  of  a  new  stock  of  the  same  virus, 
sufficient  in  amount  to  inoculate  myriads  of  other  persons  with 
small-pox ;  and  although  the  fact  may  not  yet  be  open  to  evidence 
so  precise,  yet  the  circumstantial  evidence  is  conclusive  which 
shows  that,  in  any  case  of  Asiatic  cholera,  its  specific  poison  is 
multiplied  in  a  ratio  at  least  as  great. 

Another  peculiar  character  regarding  the  cholera  poison  which 
is  very  necessary  to  be  remembered  when  we  try  to  interpret 
the  varied  anomalies  associated  with  cholera  outbreaks,  is  tfie 
tendency  of  tlcc  poison,  wlven  in  a  moist  state,  to  rapid  spon- 
taneous decomposition  and  extinction  (Budd,  Associat.  Journal, 
1854).  This  characteristic  accounts  in  some  measure  for  the  rapid 
subsidence  and  short  duration  of  particular  epidemics;  and  it  does 
not  seem  that  the  poison  can  long  subsist  in  the  common  condi- 
tions of  the  English  climate.  Hence  the  disease  is  not  yet 
permanently  established  amongst  us  in  this  country.  In  India, 
on  the  contrary,  where  the  disease  may  be  said  to  have  had  its 
birth,  the  atmospheric  conditions  appear  to  be  more  favourable  to 
the  preservation  of  the  powers  of  the  poison,  partly  from  tho 
nature  of  the  temperature,  partly  from  the  climate  being  such  as 
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rapidly  to  dry  up  the  poison-holding  material;  so  that  its  i 

r  i  i  1 1 J  J  k  i  i  r 

The  phenomena  resulting  from  these  cbauges  in  the  bb 
the  proper  Bad  distinctive  symptoms  of  the  disease;  and  the  term 

first  used  by  the  French  pathologists,  very  hapj 
designates  one  of  iU  most  remarkable  and  constant  symptoms — 
namely,  the  diminution  of  animal  heat,  The  sensation 
communicated  to  the  observer  has  been  compared  to  that  expe- 
rienced on  touching  a  moist  bladder,  or  the  skin  of  a  frog.  The 
actual  temperature,  as  measured  by  the  thermometer,  has  been 
ascertained  by  Dr.  Keir,  of  Moscow,  and  by  Mr.  Finlayson,  at 
Ceylon.  The  former  placed  the  bid b  under  the  tongue,  where  it 
indicated  7i»"  fco  ss  Fahr.  tin  latter  placed  the  bulb  in  the  axilla, 
Where  it  indicated  92*  to  97°  Fahr. 

The  algido  symptoms,  in  truth,  essentially  constitute  the  char- 
acteristic phenomena  of  this  disease,     In  proportion  to  them  is 
malignity  and  rapidity  of  the  case.     They  afford  the  only  measure 
•  >f  its  Severity,  and  from  them  only  can  a  correct  prognosis  be 
formed.     The  vomiting,  purging,  and  cramps,  are  oow  considered 
as  non-essential  phenomena;  for  authentic  cases  ui  cholera  are  on 
id,  by  several  of  the  most  eminent  writers  on  this  subj< 
rely  divested  of  these  symptoms;   and  the  suddenness  with 
which  the  poison  sometimes  extinguishes  life  is  extremely  remark - 
abla     When  the  cholera  reached  Unseat,  instances  are  given  in 
which  only  ten  minutea  elapsed  from  the  first  apparent  seizure 
before  lite  was  extinct    Instances  of  the  appan  Tilly  rapid  wrf  UN 
the  cholera  poison  are  related  by  Dr.  Gavin  Milroy,  in  u  historical 
sketch  of  the  epidemic  of  1817;  and  at  Kurrachee,  in  1845-6,  he 
relates  that  "  within    little    more   than    five  minutes,  hi 
hearty  men  were  seized,  cramped,  collapsed,  and  dead."     1 1. 
of  death   taking   place   in  two,  three,  four,  or  more  hours,  are 
extremely  common.      When  the  disease  broke  out  at  Teheran, 
in  Mmv.   L846*  Dr.  Milroy  states  that  those  who  were  attar 
dropped  suddenly  down  in  a  state  of  lethargy ,  and  at  the  end  of 

hours  expired,  without  any  convulsions  or  voi 
but  from  a  emnplete  stagnation  of  the  In  Bulgaria,  during 

the  outbreak  tf  cholera  in  the  allied  armies,  in  the  summer  of 
1854,  the  rapidly  fatal  character  of  the  early  cases  w:i 
Such  records  confirm  the  views  developed  by  Dr.  Parkes^Sfl  to  the 

sntially  poisonous  nature  of  the  disease,  and  the  i 
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depressing  influence  of  the  poison :  it  is  plain,  also,  that  a  poison 
so  powerful,  so  suddenly  overwhelming  all  Nature's  efforts  at 
resistance,  does  not  allow  time,  in  many  cases,  for  any  secondary 
or  specific  actions  to  be  set  up.  In  those  patients,  therefore,  who 
have  fallen  in  the  first  stage,  or  within  forty-eight  hours  of  the 
attack,  rarely  has  there  been  found  any  alteration  of  structure  in 
any  organ  or  tissue.  After  this  period,  however,  when  death 
takes  place,  the  following  lesions  have  been  noticed: — The  fol- 
licular structure  of  the  intestinal  canal  has  been  found  to  be 
swollen,  and  the  intestine  filled  more  or  less  with  a  turbid, 
inodorous,  semi-diaphanous  fluid,  usually  compared  to  a  thin 
starch  or  rice-water,  the  remains  of  that  immense  secretion  which 
has  taken  place  during  life,  and  which,  being  tested,  has  been 
found  sometimes  acid  and  sometimes  alkaline.  It  is  found  in  its 
most  unmixed  condition  in  the  small  intestines.  It  consists  of  a 
thicker  and  thinner  portion,  and  it  appears  to  be  the  latter  which 
chiefly  constitutes  the  "  rice-water "  stools,  which  may  be  passed 
off  without  admixture  of  the  thicker  substance.  A  layer  of 
greyish  mucus  has  also  been  found  coating  the  whole  of  the 
mucous  membrane  of  the  alimentary  canal,  but  without  a  trace  of 
bile,  although  the  gall-bladder  is  usually  filled  with  that  fluid.  If 
the  first  stage  has  been  prolonged,  the  mucous  membrane  of  the 
alimentary  canal  is  of  a  livid  colour,  and  in  some  instances  has 
presented  a  mammillated  appearance,  caused  by  an  enlargement 
of  the  tubular  glands,  from  which  a  white  opaque  fluid  can  be 
squeezed  out,  and  the  mammillated  appearance  effaced. 

The  liver,  the  spleen,  and  the  kidneys  have  in  general  been 
found  gorged  with  blood,  and  this  engorgement  extends  even  to 
the  bones,  which,  Louis  says,  appear  as  if  the  animal  had  been  fed 
on  madder.  Professor  W.  T.  Gairdner  considers  this  state  the 
natural  appearance  in  persons  dying  of  such  very  acute  diseases 
as  do  not  remove  the  colouring  matter  from  the  blood  {Edin.  Med. 
Journal,  July,  1849).  The  bladder  is  contracted  and  empty. 
The  membranes  of  the  brain  and  cord  are  in  general  congested, 
and  the  substance  of  the  brain  dotted  with  more  pwncta  omenta 
than  usual  The  most  common  appearances  in  the  lungs  are  tho 
presence  of  blood  in  the  large  vessels,  chiefly  or  solely ;  the 
collapse  and  the  deficient  crepitation,  arising  from  the  more  or 
less  complete  absence  of  air  and  blood,  and  from  the  approxima- 
tion of  the  molecular  parts  of  the  pulmonary  substance.      In 
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other  cases  there  is  more   blood  in  the  minute  struct  ur 

lark  colour  of  the  lung,  and  .\   variable  amouu 
frothy  serum.     The  right  aide  of  the  heart  and  the  pulmonary 
arteries  uendry  tilled,  and,  in  some  cases,  disb  with 

blood;  the  left  side  and  aorta  were  generally  empty,  or  ctrotai 
only  a  very  small  quantity  of  dark  blood;  the  left  side-  cvidi 
had  received  little  uv  no  Wood,  but  had  continued  to 
some  eases  even  violently,  on  the  last  drop  of  blood  which  had 
entered  it.     It  was  curious,  also,  to  notice  that  the  icy  cold 
of  the  body  in  the  stage  of  collapse  passed   away  aftei 
when   the  temperature  is  said  to  have  risen  sometimes  to 
or  10±°  Fahr, 

Such  are  the  appearances  which  the  body  has  presented  wl 
the   patient   haw  died  in   the   first,  the  asphyxiated,  or  puK 

The  enlargement  of  the  follicles  is  sup  peculiar 

to  those   cases   in   which  diarrhoea,  or  other    disorder    of 
alimentary  canal,  had  for  some  time  preceded  the  fatal 
Thk  development  bears  no  relation  to  the  inter* 
ease,  being  often  most  conspicuous  in  the  least  sc 
it  U  an  appearance  now  considered  of  secondary  imp 

M  quen t   on   the  purging.      In   the   experience   of  Dr,  W,  T. 

irdner  it  has  been  found  in  about  two-thirds  of  the  eas> 

When  the  patient  has  survived  until  re-action  has  taken  place, 
ond  or  febrile  stage  has  been  formed,  I  -  no 

longer  presents  that  shrunk,  worn,  and  livid  appearance  it  di 
death  taking  place  iu  the  first  stage;  but,  on  the  contrary 
a   full  and  plump  appea ranee.      Th  itrge 

ins  disappears,  the  Hood  being  recalled  to  tl 
body.      The  alimentary  canal  is  no  lor  tetided  with    the 

turbid  secretion  peculiar  to  cholera,  but  contains  a  thin  yellowish 
purfa  of  ticca  I  matter,  having  the  usual  odour.     The  mucous  mem- 
brane  of  the   alimentary   canal   has  now,   however,  nod 
more  or  less  diffusely  inflamed,  sometimes  in  all  its  di  but- 
more  especially  in  the  pyloric  portion  of  the  stomach,  and  ako 
in  the  duodenum,     The  glands  of  Peyer,  as  well  as  ol 
glands,  though  occasionally  found   enlarged,  were  *< 
ulcei'ated;  but  when  that  was  the  case  the  oorrespon 
teric  glands  were  also  enlarge'!,  being  91 
and  when  cut  into,  gave  issue  to  a  dark  liquid  blood. 

The  post-wwrtem  appearances,  and  the  order  of  t: 
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tend  to  show  that  the  blood  is  obstructed  in  its  passage  through 
the  lungs;  and  that  the  loss  of  animal  heat,  embarrassment  of 
the  respiration,  and  gradual  arrest  of  circulation,  are  produced  by 
some  aberration  of  the  proper  respiratory  changes,  or  impediment 
to  them.  But  as  the  mechanical  part  of  respiration  remains  per- 
fect, and  as  there  is  no  impairment  in  the  voluntary  command  of 
the  respiratory  muscles,  and  as  the  heart  evidently  beats  in  many 
cases  till  stopped  by  the  want  of  blood  on  the  left  side,  and  by  its 
accumulation  on  the  right  side,  "we  are  compelled  to  look,"  says 
Dr.  Parkes,  "for  the  cause  of  such  arrest  of  the  circulation  in 
the  only  remaining  element  of  respiration — namely,  in  the  blood 
itself"  (Researdtes  into  the  Pathology  and  Treatment  of  Asiatic 
or  Algide  Cholera,  p.  107).  Dr.  Parkes  and  Dr.  Garrod,  of 
London,  and  Schmidt,  of  Dorpat,  have  made  the  most  important 
researches  on  the  chemistry  of  the  blood  in  cholera.  The  latter 
observer  has  attempted  to  trace  out  the  exact  chemical  steps 
which  attend  the  period  of  transudation  fivm  the  blood  into  the 
intestinal  canal.  The  most  prominent  phenomena  of  cholera, 
during  this  period  of  transudation,  consists  in  "separation  of  tho 
water  and  of  the  salts  of  the  intercellular  fluid  (of  the  blood) 
through  the  mucous  membrane  of  the  intestinal  canal,  and  the 
retention  in  the  blood  of  an  important  excess  of  albumen,  and 
of  blood-cells,  with  apparently  less,  but  in  reality  with  great 
diminution  of  the  salts  and  fibrine."  The  period  during  which 
this  transudation  takes  place  is  generally  one  of  short  duration 
(about  thirty-six  hours),  and  in  it  the  serum  and  fibrine  (inter- 
cellular fluid  of  the  blood)  are  first  affected ;  and  water,  salts,  and 
a  small  portion  of  albumen,  pass  off,  and  fonn  the  well-known 
liquid  stools.  The  order  in  which  the  constituents  of  the  serum 
are  affected  is  thus  stated  by  Schmidt: — The  water  transudes 
before  the  solids  of  the  serum;  the  inorganic  before  the  organic 
solids;  the  chlorides  before  the  phosphates;  the  salts  of  soda  before 
the  salts  of  potash;  and  it  is  interesting  to  observe  that  the  order 
is  very  much  the  same  as  takes  place  during  the  action  of  some 
purgative  medicine,  such  as  elaterium.  Very  soon  after  this 
transudation  of  some  of  the  constituents  of  the  serum  commences, 
an  important  change  occurs  in  the  blood:  the  normal  diffusion 
currents  between  its  fluid  part  and  the  fluid  in  the  blood-cells 
alter;  and  the  constituents  of  the  blood-cells  transude  into  the 
serum,  in  the  same  order  as  the  constituents    of   the  serum 
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transude  into  the  alimentary  canal;   that  is  to 
diffuses  more  readily  than  the  solids;  the  inorganic  solids  more 
readily  than    the  organic;  the  ehlori  the 

salts,  more  readily  than  the  phosphates.     The  result  of  all  thea* 
changes  in  the  fluid  of  the  blood,  and  in  the  blood-cells*  Eft,  Out 
at  the  height  of  the  transudation  period  the  constitution  of  the 
blood    is    profoundly    altered.      The    inorganic    constituent* 
compared  to  the  water,  are  during  the  first  four  hours  increased, 
because  at  this  time  the  water  is  passing  off  with  great  rapid 
afterwards,  as  the  salts  pass  oft*    the  disproportion  is  1c 
and  after  eighteen  hours  or  so  the  proportion  of  salts  is  great  b 
diminished,  and,  if  compared  with  the  organic  constituci 
diminution  is  enormous.     With  respect  to  the  individual   - 
there  is  in  the  blood  a  relative  preponderance  of  phosphal 
chlorides,  and  of  potash  salts  over  soda  salta     By  the  end  of 
eighteen,  hours   or   so,  the    Hood-corpuscles    are  left  in  a  m 
abnormal  condition ;  the  great  loss  of  water  and  of  salts,  espeeialU 
of  the  chloride  of  potassium  (a  most  important  constituent  of 
blooded  Is),  at  once  leads  to  the  conclusion  that  their  fiii 
must  have  been  greatly  impaired    Schmidt  accordingly  fain 
the  amount  of  oxygen  contained  in  them  was  lessened  by  one-half 

According    to    the   observations  and   analyses  mm] 
William    Robertson,   of  Edinburgh,   the   fibrin   of    the    blo< 
usually   in  large  amount,  and  eoagulable  with  great  firmness. 
On   the    other  hand,  defective   or   imperfect  coagulation  of 
blood  in    cholera  was  observed    by  Dr,  Parkes 
little  less  than  a  quarter  of  the  whole  number  of  cases  ob*w; 
by  hint.    The  presence  of  fibrin  in  the  blood  was  not  indicated 
by  any  coagulation  either  in  or  out  of  the  body;  and,  whether 
coagulated  or  not,  the  blood  has  usually  a  it  it 

generally  acquired  an  arterial   tint  when  brought   into  oon 
with  the  air  in  thin  layers,     Dr,  Robertson  atioos  v. 

made  on  the  cases  occurring  in  the  Edinburgh  epidemic  of  ! 
and  1849;    while  Dr.  Parkes's  observations  were  made 
severe  epidemics  of  cholera  in  India  in  1843  and  1845. 
made  the  interesting  observation,  that  a  few  drops  of  tin 
substance  token  from  the  intestines  had  sometimes  the  effect  < 
restoring   the  vivid  arterial   colour  of  the    blood       Dm 
inmsudation  into  the   intestinal   canal,  it  Appears   that   the  dif- 
fusion   currents  frmn    the    blood    into    various    structures  arc 
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diminished ;  while,  on  account  of  the  density  of  the  blood,  the 
inverse  currents  /row  these  structures  to  the  blood  are  augmented 
in  rapidity.  In  this  way  fluids  are  drawn  from  the  muscles,  the 
viscera,  and,  in  fact,  most  of  the  tissues;  and  it  is  probable  that 
these  fluids  are  charged  with  substances  (such  as  sugar,  &c.) 
which,  under  ordinary  conditions,  are  taken  very  much  more 
slowly  into  the  blood,  and  are  soon  decomposed  when  they  get 
there.  The  extent  to  which  the  blood  is  contaminated  and 
injured  by  this  admixture,  and  also  by  the  retention  of  urinary 
constituents,  is  not  yet  accurately  known.  "When  we  remem- 
ber," says  Dr.  Parkes,  "the  great  share  taken  by  the  blood- 
globules  in  the  respiratory  and  heat-furnishing  processes,  it  is 
scarcely  possible  to  avoid  concluding  that  their  loss  of  salts  is 
connected  with  the  characteristic  cyanosis  and  lowered  tempera- 
ture in  cholera.  In  most  cases  there  is  vomiting  and  purging 
before  there  is  lass  of  heat,  though  this  very  soon  follows  in  a 
slight  degree,  and  then  gradually  augments.  In  other  words, 
the  diarrhoea  coincides  with  tbe  first  chemical  changes  in  the 
blood — the  transudation  of  some  of  the  constituents  of  the  serum. 
The  lowered  temperature  follows  afterwards,  at  the  time  when 
we  know  that  diffusion  from  the  blood-cells  into  the  serum 
must  be  taking  place,  and  augments  gradually  as  the  diffusion 
increases."  In  all  the  cases  examined  by  Dr.  Marcus  at  Moscow, 
in  1832,  the  clot  and  serum  evinced  acid  qualities  on  the  appli- 
cation of  litmus,  except  in  four  cases,  where  the  discharges  were 
watery  and  the  re-action  alkaline.  The  phenomena  of  the  disease 
may  thus  be  traced  from  the  transudation  of  serum  constituents 
as  the  starting  point.  All  the  other  chemical  changes  in  the 
blood,  and  the  most  marked  symptoms,  such  as  the  abnormal 
respiratory  process,  follow  as  a  matter  of  course. 

Such  is  the  nature  of  cholera,  according  to  the  observation  of 
Drs.  Parkes,  William  Robertson,  and  Schmidt;  and  thus  "an  early 
theory  of  the  nature  of  this  disease  has  received  the  support  of 
one  of  the  best  chemists  of  the  day — namely,  that  the  blood  is  the 
primary  seat  of  the  disease,  and  becomes  contaminated  by  the 
absorption  of  a  specific  poison." 

Symptoms  and  Various  Forms  of  Cholera. — Cliolera  Indica  has 
many  degrees  of  severity,  and  hence  many  pathologists  have 
divided  it  into  Cholera  Indica  mitior,  and  into  Cholera  Indica 
ffravior.     The  French  have  termed  tbe  slighter  forms  of  the 

VOL.  L  2  T 


SPECIAL   PATHOLOGY — CHOLERA. 


ad  this  name  It; 
Dr.  F,mt  to  designate  the  itter  of  chol< 

Cholera  Tndica  is  divided  into  two  stages, — the  cold,  pal*J« 
or  asphyxiated  stage,  and  the  febrile  stage,  when    t  ^  j  *_-    \  . 
outlives  the  first     This  latter  stage,  however,  is  not 
the  disease,  and  has  been  observed  in  India  in  a  small  prop 
of  the  eases  only      In  Europe,  however,  the  febrii  u  Wt 

followed   in  the  majority  of  instances.     The  duration  of 

aries  from  a  few  minutes  to  twelve,  twent 
eight,  or  even  more  hours;  while  the  febrile  stage  la  ■ 
to  eight  or  more  days, — making  the  total  duration  to  vai 
few  hours  to  two,  three,  or  even  fbui  weeks. 

The  attack  of  this  fatal  epidemic  is  in 
patient  at  the  time  of  his  sickness  being  apparently  in  his  besi 

t   not  un  frequently  slight  diarrhi: 
indisposition  has  preceded  it     In  India,  in  some  cas  pre- 

mptoms  are   vertigo,   noise  in   the   ears — the  Latter 
sometimes  so  loud  as  to  have  been  compared  to  the  humming  of  A 

arm  of  bees,  to  the  beating  of  drums  in  the  I  the 

he  surf  on  the  Corennamkl  coft&t 

A  classification  may  he  made  of  i 
varieties,  which  coincide  in  their  phenomena  with   c  the 

changes  known  to  take  plaee  in  the  blow!  (PAEKJ 

1.  The  slighter  forms  commence  with  mucl  purging  and 

vomiting,  and  psaa  into  the  second  and  third  varieties  in 
times.     There  may  be  from  ten  to  fifty  copious  v  and 

frequent  copious  vomiting,  before  there  is  any  great  loss  of  I 
and  iailure  of  circulation.     But  there  is  always 
this  even  in  the  slightest  cases,  else  the  case  would  be 
diarrhoea,  attended  only  by  exhaustion,  and  not  by  the  b\  i 

1 1  iai"  to  cholera.     Cram  p"  ent  till  t  i  • 

<m  the  fcnie  C  character —  ipious  white  floeeuli 

in  a  watery  fluid.     The  algide  symptoms  come  on  gr. 
ally,  and  are  less  intense  than  in  the  following  foi 
also  more  common. 

■J.   If  the  poison  aets  with  greater  intensity,  we  h«v  eond 

varii-ty,  in  which  there  is  less  physical  alteration  in  th»- 
and  the  circulation  is  carried  on  for  a  longer  time.     C 

characteristic  change  is  nut  evidence"  1  solely 
interior  of  the  vessels;  but  is  partly  tran 
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the  vascular  system.      The  albuminoid  constituents,  fibrin,  and 
perhaps  albumen,  are  effused  in  large  quantities,  and  in  all  parts 
of  the  body,  though  chiefly  on  the  free  surfaces  of  the  skin,  ali- 
mentary mucous  membrane,  and  more  rarely  the  bronchial  mucous 
membrane.     The  general  nature  of  this  effusion  forms  two  charac- 
teristic distinctions  between  cholera  and  diarrhoea ;  for  diarrhoea 
is  a  disease  confined,  in  the  first  instance,  to  the  eliminating  part 
— viz.,  the  large  or  small  intestines,  as  the  case  may  be — and  is 
unattended,  as  a  general  rule,  by  the  effusion,  of  albumen  and 
fibrin.     The  worst  forms  of  this  variety  are  seen  in  those  cases  in 
which,  after  two  or  three  choleraic  stools,  severe  and  long-continued 
cramps  come   on,  accompanied   and  followed  by  intense  algide 
symptoms;  after  death  the  small  intestines  are  generally  found 
distended  with  the  thick,  white,  flaky  substance.     Other  cases  of 
this  variety  present  infinite  modifications  in  severity,  according  as 
watery  elimination  is  added  to  effusion  of  the  fibrine ;  in  other 
words,  according  as  they  tend  towards  the  slighter  forms. 

3.  Thus,  if  the  final  change  at  once  occur,  and  there  is  a  com- 
plete and  rapid  arrest  of  the  circulation,  either  from  the  intensity 
of  the  cause  or  from  constitutional  predisposition,  the  worst 
variety  is  produced,  in  which  "  a  mortal  coldness  comes  on  from 
the  beginning."  As  the  circulation  is  soon  almost  entirely  ar- 
rested by  physical  alterations  in  the  blood — presumably,  changes 
in  the  fibrin — there  can  be  little  purging  and  comparatively  little 
sweating ;  there  is  always  some  effusion  of  the  thick  white  sub- 
stance into  the  intestines,  but  often  little  of  the  watery  part  of  the 
blood  The  symptoms  might  be  inferred  from  a  statemeut  of  this 
condition ;  we  might  have  presupposed  a  very  rapid  loss  of  animal 
heat,  loss  of  voice,  deafness,  and  vertigo,  total  arrest  of  all  secre- 
tions, defective  aeration  of  the  blood,  consequent  dark  colour  of 
the  surface,  and  early  and  deep  coma. 

The  more  usual  course  of  the  disease  in  this  country,  when 
limited  to  the  cold  stage,  is  as  follows : — 

After  the  patient  has  been  troubled  for  a  few  days  with 
diarrhoea  (the  more  insidious  and  dangerous  because  it  is  pain- 
leas),  but  more  commonly  while  he  is  yet  in  perfect  health,  and 
has  retired  to  rest,  and  has  slept  soundly  till  the  middle  of  the 
night,  or  even  till  early  morning,  he  is  suddenly  seized  with  an 
unaccountable  sickness  and  vomiting,  together  with  a  most  pro- 
fuse discharge  from  the  bowels.     These  evacuations  are  attended 
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with  «vere  pain*  down  the  thighs  and  more  especially  by  an 
indescribable  sod  subduing  sense  of  gThanwticMi,  the  patient  often 

fainting  in  the  water-cWt.  In  an  instant  the  physical  powers 
of  the  body  ere  not  only  exhausted,  but  its  temperature  sink* 
rapidly  below  the  natural  standard*  An  icy  coldness  benumbs 
it;  while  the  akin  is  sometimes  rendered  so  insensible  an  to  resist 
even  the  action  of  boiling  water  or  other  powerful  chemical 
agents.  The  breath*  as  it  issues  from  the  month,  communicate* 
a  glacial  sensation  to  the  back  of  the  hand;  still,  notwithstanding 
thin  great  he  patient  complains  of  being 

opprcsfted,  and  is  inceauantly  throwing  off  the  bed-dothes,  while 

i  water,  copiously  and  eagerly  drank,  is  grateful  to  him; 
although  it  does  not  seem  to  afford  any  relief  to  his  insatiable 
thirst,  it  ought  not  to  be  withheld. 

The  extreme  coldness  of  the  tirst  stage  m  further  aocumpani 
by  a  blue,  livid,  or  purple  discoloration  of  the  hands  and  feet 
extending  not  only  a  considerable  way  up  the  arms  and  legs, 

a  great  part  of  this  body.      There  parts  often 
ir  minutes  after  the  seizure,  not  merely  shrun 
hut  singularly  wrinkled,  like  the  hands  of  a  washerwoman  after  i 
I lay's  hard  labour*     These  symptoms  are  rendered  still  more  di 

nng   by  the   shrieks  and  groans  of  the  poor  sufferer,  often 
tortured  by  •pastas,  which  affect  the  fingers  th  •rms, 

and  the  teg* — spas  ma  which  clench  the  jaw,  fix  the  walla  of  the 
abdomen  in  contact  with  the  spine,  or  draw  the  trunk  into  si i 
larly  contorted  forms.     The  patient  thinks  he  obtains  some  P 
by  the  OSS  of  friction,  and  his  ems  to  his  attendants  are  inc 

nib  batoV 

Ah  tha  tli sense  proceeds,  the  countenance  assumes  a  character 
thia  great  struggle,  the  "/acisa 
being  deeply  sunken,  ml,  and  injected;  while  the  aqueous  bum 

tuntding  its  OOSts,  leaves  the  cornea  flat  and  depressed  as  in  the 
dead  body;  a  broad  and  livid  band  encircles  the  lower  partial] 
of  the  orbit;   every  feature,  moreover,  is  sharp  and  pinched* 
after  b  long  wasting  disease;   the  complexion  thick  and  muddy; 
the  lips  and  tongue  purple.     All  these  great  changes  ha1 
0  take  place  in  a  few  minutes. 

In  addition  to  this  sad  state  the  vomiting  is  constant,  the 
purging  most  incessant,  and  the  pulse,  though  generally  natural, 
Sometimes  rapid,  yet  in  some  cases  is  not  to  be  felt,  even  froii 
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the  first  moment  of  the  attack,  either  in  the  large  superficial 
arteries  or  at  the  wrist  The  voice  is  strangely  altered,  its  firm 
and  manly  tone  changes  to  a  low,  feeble,  unnatural,  and  almost 
sepulchral  sound.  The  urinary  secretion  is  likewise  entirely  sup- 
pressed, while  no  bile  flows  into  the  intestines.  The  only  organ 
which  seems  to  preserve  its  powers  is  the  brain;  and  the  patient 
often  to  the  last  moment  of  his  life  retains  the  power  of  thinking, 
and  of  expressing  his  thoughts  distinctly,  sometimes  full  of  hope, 
while  at  other  times  he  seems  indifferent  to  the  fate  which  too 
often  inevitably  awaits  him. 

On  the  accession  of  the  spasms,  the  vomiting,  and  the  purging, 
the  disorder  is  fully  developed,  and  the  crisis  is  at  hand,  which  in 
a  few  hours  must  decide  the  fate  of  the  patient  The  termination 
may  be  favourable  or  unfavourable:  if  unfavourable,  he  may  die 
with  all  the  symptoms  narrated  strongly  marked;  or,  should  it  be 
favourable,  they  may  abate,  and  a  happier  prognosis  be  formed. 
Unfortunately,  however,  it  too  often  happens  that,  although  the 
stomach  retains  what  is  taken,  and  the  purging  appears  checked, 
and  the  patient  fails  into  a  dose,  yet  the  weakness,  the  entire 
cessation  of  the  pulse,  the  coldness  and  lividity  of  the  surface, 
and  the  ghastly  expression  of  the  countenance,  show  that  a  few 
hours  must  close  the  scene,  often  with  so  little  struggle  that  death 
is  only  marked  by  the  phenomena  of  cadaveric  contraction,  which 
sometimes  continues  active  in  the  muscles  for  some  hours  after 
death. 

If  the  patient  should  happily  survive  the  cold  stage,  the  disease 
may  terminate  by  a  rapid  recovery,  or  it  may  pass  into  the 
second  or  febrile  stage.  The  former  is  the  more  usual  course  in 
India,  the  latter  in  Europe.  The  first  symptom  of  returning 
health  is  shown  by  the  patient  falling  into  a  sleep  of  unusual 
soundness,  during  which  the  respiration  becomes  light  and  easy, 
the  pulse  freer,  while  a  gentle,  warm  perspiration  bedews  the 
whole  body.  This  grateful  pause  in  the  disease  appears  to  be  the 
result  of  the  returning  powers  of  life,  uninfluenced  by  medicine, 
for  it  often  occurs  where  none  has  been  given.  After  this  balmy 
slumber  the  patient  awakes  refreshed,  and  often  recovers  to 
rapidly  that  in  the  natives  of  India  it  almost  resembles  a  restora- 
tion after  syncope.  In  all  the  presidencies,  indeed,  and  especially 
in  Bengal,  the  recovery  of  the  European  has,  in  general,  been 
followed  by  a  stage  of  re-action,  usually  slight,  but  in  some  cases 
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assunjin z  the  form  of  the  bilious  remittent  fever  of  the  country, 
and  which  hs<  occasionally  terminated  fatally. 

In  Europe,  rest-  ration  after  the  cold  stage,  and  without  febrile 
re-action,  is  by  no  means  so  frequent  or  so  rapid  as  in  India. 
Sometimes  the  re-action  is  trifling,  and  sleep  may  indeed  have 
ensued,  fecal  evacuations  containing  bile  may  have  passed,  the 
urine  may  again  have  flowed,  the  purging,  vomiting,  and  spasms 
may  have  subsided,  the  pulse  may  have  risen,  the  blueness  may 
have  disappeared,  and  the  temperature  of  the  body  may  have 
increased,  yet  in  many  instances  this  amelioration  of  the  symp- 
toms has  been  only  temporary : — the  patients  relapsed  and  died. 

In  most  cases,  however,  the  re-action  was  more  considerable, 
and  the  patient,  in  a  few  hours  after  the  subsidence  of  the  cold 
stage,  laboured  under  a  severe  form  of  fever,  in  no  degree 
dissimilar  to,  and  not  less  fatal  than  typhoid  fever.  These 
typhoid  symptoms,  common  in  Europe  and  America,  are  said  to 
be  unknown,  or  nearly  so,  in  India,  where,  if  a  secondary  fever 
ensues,  it  assumes  the  form  of  the  remittent  fever  of  that 
country.  But  remittance  is  characteristic  of  typhoid  fever;  and 
this  character  may  only  be  more  expressed  in  India  than  in 
Europe.  For  the  first  few  hours  after  the  febrile  re-action 
commences  the  tongue  is  white,  but  it  quickly  becomes  brown 
and  dry,  while  black  sordes  incrust  the  teeth  and  lips.  The  eye 
becomes  deeply  injected  and  red,  the  cheek  pale  or  flushed,  the 
puLse  rapid,  and  the  temperature  of  the  body  a  little  above  the 
natural  standard.  The  patient,  either  delirious  or  comatose,  then 
lies  in  a  state  resembling  the  last  stage  of  the  severest  typhoid 
fever  of  this  country.  This  struggle  usually  lasts  from  four  to 
eight  days,  when  the  symptoms  either  gradually  yield  or  death 
ensues.  In  a  few  mild  cases  the  fever  assumes  an  intermittent 
type,  or  sometimes  a  quotidian,  sometimes  a  tertian  form:  all 
these  cases  usually  recover.  Such  is  a  general  outline  of  the 
symptoms  of  this  formidable  disease. 

The  blood  in  cholera  varies  according  to  the  stage  of  the  dis- 
ease. In  the  cold  stage  it  is  usually  of  an  unnaturally  dark  colour 
and  thick  consistency,  so  that  it  flows  with  difficulty  from  the 
veins,  and  very  imperfectly  separates  into  clot  and  serum.  Blood 
taken  from  the  temporal  artery  has  been  found  equally  black 
and  thick.  After  the  secondary  fever  is  formed,  the  quantity  of 
serum  increases,  till  at  length  it  is  much  more  abundant  in  the 
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blood   than  natural;  and  it  is  singular  that  this  takes  place 
notwithstanding  that  the  secretion  of  urine  is  re-established. 

Origin  and  Modes  of  Propagation  of  Cholera. — One  of  the  most 
interesting  facts  brought  out  by  Dr.  Farr  in  his  report,  already 
noticed,  is,  that  diarrhoea,  summer  cholera,  and  diseases  of  a 
choleraic  character,  have  been  unusually  fatal  in  England  in 
several  years  of  the  present  century;  that  the  mortality  from 
them  suddenly  rose  in  1827,  and  progressively  increased  till  1831, 
and  that  diarrhoea  has  continued  to  go  on,  gradually  increasing  in 
fatality,  since  1838.  It  proved  fatal,  per  sc,  evidently  as  a  variety 
of  cholera,  chiefly  to  young  children  and  to  old  people,  who  did 
not  so  commonly  exhibit  the  spasms  of  cholera  (which  we  have 
seen  are  not  essential  to  the  disease),  but  died  with  nearly  all  the 
other  symptoms  of  the  malady.  It  proved  fatal  as  a  cause  of 
death  in  other  diseases.  "It  killed  sick  and  dying  men;" 
and  now,  at  least,  we  believe  that  cholera  is  indigenous  to 
this  country;  and  assuming,  therefore,  that  it  is  produced  by 
the  action  of  a  specific  poison,  how  is  it  reproduced  and 
propagated? 

The  chronological  and  geographical  history  of  cholera  has  com- 
monly been  considered  as  affording  primd  facie  evidence  that,  as 
regards  this  country,  it  is  an  exotic  disease,  the  product  of  another 
climate,  which  yet  has  met  with  conditions  favourable  for  its 
development  and  propagation  in  this  country.  Some  believe 
that  it  has  been  transplanted  here  by  human  intercourse ;  others, 
that  it  has  spread  from  its  Eastern  birthplace  in  Jessore  by  means 
of  some  hidden  telluric  influence. 

Several  explanations  or  theories  have  been  proposed,  to 
explain  the  production  of  cholera  in  this  country.  According  to 
Sir  Ranald  Martin,  they  may  be  referred  to  the  following  six 
heads: — 

1.  That  the  disease  spreads  through  atmospheric  influence  or  epidemic 
constitution,  by  a  succession  of  local  outbreaks,  and  that  the  particular 
localities  affected  are  determined  by  certain  "localizing  conditions"  which 
axe— first,  all  those  well-known  circumstances  which  render  places  insa- 
lubrious; and,  second,  a  susceptibility  to  the  disease  in  the  inhabitants 
of  such  places,  produced,  by  the  habitual  respiration  of  an  impure 
atmosphere. 

2.  That  the  cause  of  cholera  is  a  morbific  matter  which  undergoes 
increase  only  within  the  human  body,  and  is  propagated  by  means  of 
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emanations  (or  discharges)  from  the  bodies  of  the  sick;  in  other 
simply  by  contagion  in  the  most  limited  sense  of  the  term* 

3,  It  is  believed  that  the  poison  of  cholera  is  swallowed,  and 
directly  on  the  mucous  membrane  of  the  intestines,  and  U  at  the  same 
time  reproduced  in  the  alimentary  canal,  and  i*aases  out,  much  increased* 
with  the  discharges ;  and  that  these  discharges  afterwards,  in  various 
ways,  but  chiefly  by  becoming  mixed  with  the  drinking  wal 

and  wells,  reach  the  aliraeutary  canals  of  other  ^rsons,  and  pro 
the  like  disease  in  them. 

4,  Assuming  that  the  cause  of  cholera  is  a  morbific  matter  or  j 

it  is  probably  reproduced  in   the  air,  as  well   as  within   the  bodies  of 
those  win  mi  it  affects,  and  that  its  effusion  may  be  due  to  the  • 
the  atmosphere, 

5,  It  is  believed  that  the  cholera  poison  is  increased  by  a  sp* 
fermentation,  or  other  mode  of  reproduction,  in  impure,  damp,  and  stag* 
nantair;  and  it  is  maintained  that  it  nevertheless  is  distributed  and 
diffused  by  means  of  human  intercourse,  being  carried  in  ships  ami 
other  vehicles,  and  even  in  the  clothes,  especially  in  the  foul  clothes  of 
vagrants,  and  the  accumulated  baggage  of  armies. 

6,  It  is  assumed   that  the   material   causes   of  the   disease    mav   be 
increased  and  propagated  in  and  by  impure  air,  as  well  us  in  and  by 
human  body. 


All  the  theories  agree  in  assigning  an  Eastern  origin  to  the 
poison  of  cholera,  which  is  believed  to  have  either  readied 
country  by  means  of  direct  human  intercourse,  as  fay  foixiite*  or 
dividual  contagion ;  or  the  poison  itself  is  assumed  to  he  mi| 
and  to  have  come  hither  by  a  kind  of  wave-like  extension  frotn 
Indian     All  of  the  suppositions  (with  the  exception  of  the  th\ 
pro  pounded  originally  by  Dr.  Snow)  consider  the  • 
certain  local  conditions,  or  of  a  predisposition  in  the  inhabit; 
of  infected  districts,  as  usually  necessary  to  give   strengi 
vitality  to  the  poison*     It  is  also  to  be  observed  thnt,  w\ 
of  the  six  opinions  or  theories  just  noticed*  is  apparently  sup- 
ported by  :i  large  amount  of  evidence,  direct  and  circumstarr 
each  is    also   equally   opposed  by   a  "considerable   numWr 


*  Our  knowledge  of  the  progress  of  cholera  in  Great  Britain  wu  ertgit. 
tubed  in  on  officio]  report  presented  by  the  commissioners  to  H  is  Majesty  King 
Will iom  IV.,  of  which  only  one  copy  existed.     Thta  wan  rescued  fiv 
Sir  James  Clark,  aided  by  the  Royal  librarian,  who  found  it  in  a  driiwvr*  burial 
terogeneou*  moss  of  papers.     It  is  now  appended  to  hr  <  Iravea  s  tieport 
en  th*  ProyriM  qfCkofytra* 
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obstinate  facts."  All  of  them,  however,  agree  in  two  main  points, 
— namely,  that  cholera  is  induced  by  a  special  poison,  and  that 
this  poison  is  of  foreign  extraction. 

But,  on  the  other  hand,  there  are  good  grounds  for  believing 
that  cholera  has  not  in  the  present  century  for  the  first  time 
appeared  in  this  country,  and  extended  itself  over  the  greater 
portion  of  the  habitable  globe.  The  "  cholera  morbus"  of  Syden- 
ham, prevalent  in  his  time,  and  the  "griping  in  the  guts"  or 
"plague  in  the  guts"  as  recorded  in  the  mortality  bills  of  1665, 
and  described  by  Willis,  and  subsequently  by  Dr.  W.  Heberden, 
jun.,  do  not  seem  to  differ  in  their  essential  phenomena  from  the 
disease  supposed  to  be  imported  into  this  country  from  the  East; 
although  some  believe  that  these  descriptions  of  disease  refer  to 
dysentery,  and  not  to  cholera. 

There  are  also  abundant  facts  which  seem  to  show  that,  under 
a  different  name,  cholera  was  one  of  the  most  fatal  epidemics  by 
which  the  population  of  London  was  formerly  afflicted.  And 
there  is  no  doubt  that  cholera,  like  every  other  epidemic  disease, 
varies  in  its  type,  as  it  does  in  severity;  for,  if  it  is  conceded 
that  the  diarrhoea  so  prevalent  during  an  epidemic  of  cholera 
arises  from  the  same  cause,  and  is,  in  fact,  the  same  disease  in 
a  different  degree  of  intensity,  "  there  is  as  much  variety  in  the 
aspect  and  symptoms  of  cholera  as  of  scarlet  fever;  between  the 
malignant  cases  of  which  and  the  extremely  mild  ones  there  is 
so  vast  a  difference." 

There  are  also  facts  which  seem  to  show  that  the  population  of 
this  country  has  been  undergoing  a  morbid  change,  as  regards 
the  tendency  to  diseases  of  the  flux  character,  during  the  second 
quarter  of  this  present  century;  and  which  facts,  while  taken 
altogether,  are  opposed  to  a  common  opinion  that  cholera  is 
imported  by  means  of  human  intercourse,  yet  they  are  neverthe- 
less not  incompatible  with  this  opinion,  or  with  that  expressed  by 
Dr.  Fair,  "  that  while  the  materials  were  smouldering  in  England, 
the  flame  which  threw  the  mass  into  combustion  has  been  of 
Asiatic  origin."  A  very  careful  inquiry  into  the  history  of  the 
earliest  cases  of  cholera  in  London,  by  Dr.  Parkes,  in  1848,  and  in 
Newcastle  by  Dr.  Robinson,  shows  that  the  poison  could  not  have 
been  brought  by  the  clothes  or  baggage  of  any  persons  coming 
from  infected  districts  in  England,  or  elsewhere  on  the  Continent; 
still  those  inquiries  do  not  absolutely  exclude  the   possibility 
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of  import  itiou     Some  ai  lions  were  also  mad* 

Scotland;  tor  example,  in  one  of  the  Western  lalands,  the  in 

<te  from  the  main  land,  the  disease  91 
so  little  intercourse  existed  with  the  place  that  the  < ' 

island  continued  regularly  every  Sunday  for  i 
to  pray  for  King  William  the  Fourth,  as  if  lie  I 

ions  Queen  Victoria  had  j  |  the  thr 

It  seems  on  the  whole,  tl  not  Improbable  that  the  mod 

it  the  re-appearance  of  pestilential  disease   anion 
as,  in  a  f'H'm  familiar  to  our  anceah  known  as  a 

autumnal  visitor  since  the  days  of  Sydenham;  and  that  - 
least,  the  evil  is  one  which  has  become  indigent 

But  other  and  occasional  circumstances  arc  required  I 
energy  to  the  development  of  tl  i  of  cholera.    Thes 

been  described  under  the  two  heads  of  tlm* 

j  •  localizing  causes*" 

Of  the  first  of  these,  temperature  appears  to  have  a  marked  in- 
ermge  temperature  of  1846,  in  which  the  mortality 

Batoned  by  diarrhoea,  cholera,  and  dyeentery  was  very  large, 
1°  higher  than  that  of  1845,  and  3e  above  the 
the  six    preceding  years,  and    the  fall    of  average    tern] 

accompanied   by  a  corresponding  fall  of  mortality  from 
choleraic  and  flux  diseases.     Dr.  Barton,  of  New  Orleans,  states 
that  cholera  always  co-exists    there  with   an  east  or  south- 
wind;   a  temperature  above  70*   Falir.   increased  as  the  di& 

lined  its  maximum,  a  dew-point  of  from   60°  bo  7*> 
barometric  elevation    of   over  30°.     The   niaxi: 
occurred  on  November  18,  1853,  and  was  304f>°  (a  very  unusual 
height),  soon  after  which  cholera  broke  out.     During  1 
wind  continued  from  the  cast,  north,  and  north-east;  the  maximum 
barometer  was  30-48fi  on   the  2d,  when  the  cholera  was  at  iU 
height,  and  declined  to  its  minim  urn,  2057°,  on  the  30th.     The 
cholera  ceased  soon  after  the  middle  of  the  mouth. 

The  first  epidemic  of  cholera  in  this  country,  during  the  present 
century,  began  in  the  north  of  England,  in  October  and  November, 
1831.    The  preceding  summer  wTas  unusually  tine,  the  nights  !•< 
warmer,  in  proportion*  than  the  days.     In  November,  L» 
and  January,  the  atmosphere  was  observed  by  many  independ 
observers,  both  on  land  and  sea,  to  bo  ftmguhtvhj  Si 
ally  still)  'Vosr,  a/nd  fatf,  BO  that  it  was  impossible  to  ventilate  even 
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large  houses,  in  which  no  change  of  air  "  seemed  to  take  place  for 
almost  a  week  together."  According  to  the  delicate  and  accurate 
observations  of  Mr.  Glaisher,  the  meteorological  phenomena  of  the 
three  visitations  appear  to  have  been  remarkably  similar  (except- 
ing as  to  temperature),  and  especially  as  to  the  misty  condition  of 
the  atmosphere,  which  was  thin  in  high  places  and  dense  in  low, 
the  absence  of  motion  in  the  air,  remarkably  high  readings  of  the 
barometer,  and  a  total  absence  of  ozone.  Indian  medical  officers, 
and  those  of  the  Black  Sea  fleet,  give  similar  accounts  of  these 
meteorological  phenomena  which  attended  the  outbreaks  of 
cholera  in  their  experience.  Such  meteorological  conditions  have 
a  marked  tendency  to  favour  the  chemical  decomposition  of 
organic  substances,  and  to  render  the  season  defective  in  those 
atmospheric  changes  which,  by  decomposing  and  dispersing  into 
space  the  products  of  decomposition,  renew  the  purity  of  the  air. 
"The  effect  of  temperature  upon  the  Thames  water  is  very  re- 
markable in  tainting  the  surrounding  air,  and  is  exhibited  in  the 
well-known  fact  that  diarrhoea  and  summer  cholera  become  pre- 
valent among  the  inhabitants  along  the  banks  of  the  Thames  after 
the  temperature  of  the  river  has  attained  to  60°,  and  as  the  water 
declines  from  this  temperature,  so  do  these  diseases  in  its  vicinity." 
In  Europe  all  the  great  epidemics  have  occurred  in  times  of  pro- 
longed drought;  and  the  dissemination  or  dispersion  of  the  disease 
is  very  closely  related  to  rainfall,  as  Dr.  W.  Budd,  of  Bristol,  has 
shown.  By  diluting  the  poison,  and  by  giving  rise  to  floods 
which  rapidly  sweep  it  beyond  the  inhabited  area,  rain  seems  to 
have  a  powerful  influence  in  checking  the  disease.  But  to  have 
this  effect  the  rainfall  must  be  heavy  and  continuous — while,  on 
the  contrary,  light  and  intermittent  rains  favour  its  spread. 

The  general  result  of  all  such  observations  is,  "that  whilst 
cholera  may  prevail  within  a  considerable  range  of  temperature,  a 
moderately  elevated  one  is  most  suitable  for  its  development;  and 
this,  accompanied  by  a  still,  stagnant,  and  peculiarly  oppressive 
condition  of  the  atmosphere  (more  oppressive  than  the  elevation 
of  the  thermometer  can  account  for)  and  a  moderate  amount  of 
moisture."  With  regard  to  the  apparent  anomaly  as  to  tempera- 
ture in  the  case  of  its  outbreak  in  Moscow  and  in  the  northern 
countries  of  Europe,  such  as  in  Sweden  and  Norway,  it  must  be 
remembered  that  the  internal  atmosphere  of  the  Russian,  Swedish, 
and  Norwegian  houses  arc  maintained  at  a  high  elevation  during 
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the  winter  months  by  means  of  stoves.     It  must  be  rememb« 
too,  that   the  water   used    by  the   Russians    in  winter  Ls  often 
got  from  the  melting  of  snow  in  the  vicinity  of  the  houses*  and 
which  snow  is  generally  exposed   to   the  reception    of    vm 
excreta  from  the  houses,  just  as  the  surface  of  the  soil  would  lie 
exposed.     Hence  the  facilities  for  its  spread  in  Russian  ham! 

Although  meteorological  statements  appear  to  be  a  mi^  of 
confusion,  from  which  we  can  scarcely  deduce  a  single  general 
principle ;  yet  we  know  that  organic  germs,  and  seeds  of  various 
kinds,  are  capable  of  preservation  under  the  most  different  and 
variable  meteorological  conditions;  and  also  that  particles 
most  microscopically  minute  are  capable  of  actual  dem*n 
in  the  air  we  breathe,  as  already  stated  at  page  461. 

But,  in  order  to  give  character  and  energy  to  the  develop 
of  cholera,   there  are    other   conditions  required    * 
meteorological  phenomena  just  noticed,    These  oth».  tioos 

are  described  by  Dr,  Barton  as  the  K&rr  d  corre- 

spond with  what  in  this  country  have  been  termed  tbe*'n 
causes"  of  cholera. 

That  some  local  circumstances  play  a  very  important  part  in 
the  evolution  of  cholera  is  evident  from  the  following  facts : — 

1.  An  analysis  of  the  history  of  cholera  epidemics  shows  that  they  are 
most  frequently  made  up  of  a  succession  of  part  ml  local  outbreaks, 
only  in  different  districts,  hut  even  iu  the  same  place. 

2.  The  pestuVtice  has  also  been  observed  to  linger  iu  souk*  few  E 

I  taunts  throughout  the  entire  course  of  an  epidemic;  a  tit  I  that,  now 
and  thenT  after  visiting  a   place  at  the  commencement  of  au  epidrn 
has  returned  to  it  again,  after  an  interval  of  complete  immunity,  lie  fore 
its  close. 

8l    That  some  places  escape  an  epidemic  m  at  the  v 

when  others  in  the  immediate  vicinity  are  fluttering  severely  from  it* 
,  the  meteorological   influences  being  the  same.      Even  su  the 
same  town,  whilst  the  inhabitants  of  some  streets  or  eourte  are  being 
decimated,  Ibete  dwelling  in  others  not  far  distant  r  eacaf*; 

or?  as  frequently  happens,  the  inmates  of  certain  bouses  suffer  B6re 
whilst  their  neighbours  are  entirely  spared, 

4,  That  the  limits  of  a  tainted  district  arc  sometimes  clearly  marked 
out      In   illustration  of  this,   my   amiable  teacher,  the  lale   Dr.  W 
Alwon,  Professor  of  Hedklno  of  Edinburgh  Urji  i noted  a  moil 

nple  in  his  paper  on  "The  Exciting  lie*/* 

in  The  JlfcdicQ^Chirurgicai  ft&ricw  for  1854.     Bfl  WTO**  (on  the  auth> 
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of  Ash  ton  Bostock,  Esq.,  Surgeon  of  the  Guards),  that  one  wing  of  a 
cavalry  regiment,  just  arrived  from  England,  and  in  high  health,  ascended 
the  Granges  from  Calcutta  in  boats,  there  being  no  cholera  at  the  time 
in  Calcutta.  At  a  certain  period  of  the  voyage  the  troops  arrived 
at  a  part  of  the  country  where  cholera  prevailed  in  the  villages  on  the 
banks  of  the  river,  but  with  which  they  did  not  communicate.  Here 
cases  of  cholera  occurred  in  the  boats ;  the  men  were  advised  to  push 
on  rapidly,  and  after  a  few  days,  when  they  had  passed  the  limits  of  the 
existence  of  the  disease  on  the  banks,  it  ceased  to  show  itself  in  the 
boats.  What  makes  the  case  peculiarly  conclusive  is,  that  the  other  wing 
of  the  regiment  followed  afterwards  by  the  same  mode  of  conveyance, 
became  "  affected  with  the  disease  at  tlie  same  pointy  and  lost  it  again  at 
tfie  same  point.''9 

Although  very  great  differences  of  opinion  prevail  as  to  the 
part  which  obvious  local  causes  of  insalubrity  bear  in  the  produc- 
tion of  cholera,  yet  it  is  almost  universally  considered  that  they 
are  necessary  for  the  development  and  propagation  of  this  disease 
in  its  epidemic  forms.  Drs.  Barton,  Carpenter,  Pettenkofer,  and 
Snow,  all-  agree  in  this  general  proposition.  But  Dr.  Carpenter 
believes  that  the  disease,  being  zymotic,  may  be  induced  by  per- 
sonal as  well  as  by  local  causes. 

Impure  water,  lowness  of  sites,  and  tlie  emanations  arising 
fivm  the  decomposition  of  animal  refuse  are  the  local  causes  now 
satisfactorily  determined  to  have  a  more  or  less  constant  connec- 
tion with  the  development  and  propagation  of  cholera. 

That  impure  water  has  a  powerful  influence  over  the  intensity 
of  cholera  outbreaks  is  now  unquestionably  established  by  the 
observations  of  Drs.  Acland,  Sutherland,  William  Budd,  and  the 
late  Dr.  Snow,  and  the  specific  inquiries  of  the  Registrar-General. 
Yet  still  it  is  found  that  impure  water  is  not  a  necessary  element 
in  the  generation  of  the  cholera  poison,  as  shown  in  the  report  of 
Dr.  Baly  (pages  201-5);  and  just  as  unwholesome  food,  or  the 
injudicious  use  of  purgatives,  are  determining  causes  of  cholera,  so 
is  water  impregnated  with  organic  impurities  or  certain  salts. 

As  regards  London,  it  has  been  shown  by  Dr.  Fair,  that  Hue 
elevation  of  tlie  soil  has  a  more  constant  relation  with  the  mor- 
tality from  cholera  than  any  other  known  element;  the  mortality 
from  cholera  being  in  the  inverse  ratio  of  the  elevation.  Yet, 
like  the  condition  of  the  water,  the  elevation  of  the  soil  has  not 
been  always  found  to  be  a  necessary  localizing  condition,  and 
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tli ere  i>  now  only  Left  to  be  noticed  ike  influen 

by  the  ejfluvia  arising  from  u  /  animal 

mutter.  Dr.  Cullen  long  ago  remarked,  and  every  im 
dissector  knows,  that  the  effluvia  from  very  putrid  ani 
stances  readily  produces  diarrhoea*  Yet  it  appears  I 
nature  of  th  posing  matter,  and  of  the  transforming  pro- 

it  undergoee,  hare  soma  influence  in  inodifyin 
on  the  human  rnTi^titution.     Districts  in  which  the  most  powerful 
putrid  odours  tainted    the   air   have  sometimes  almost 
escaped,  whilst  others  contiguous  to  them  have  Buffered  mot 
Dr.  Chisholm  (quoted  by  Dr.  Alison  in  his  \ 
to)  gives  numerous  pointed  illustrations  of  this,  in  the  cases  of 

tne  manufactories,"  "  ruanu factories  for  the  conversion  of  rl 
animal    matter    into   a   suhstan- 

places  where  blood  is  putrefying,  waiting  t  irg*r 

refiners/1  and  ttofleather~dr&  tablishmenta/'    In  di- 

rooms,  where  the  process  of  Animal  putrefaefci  bo  a  great 

extent,  di&rrhcBft   is  comparatively  rare,  if  tL"  rooms  are   kepi 
clean.    During  i  erience,  as  Demonstrator  of  Anatomy 

the  University  of  Glasgow,  for  a  period  o\ 

Fere  epidemic  of  cholera  there  in  18^8^4!).  and  durin 
time  almost  all  the  subjects  for  dissection  had  died  of  ehole 
not  lent  suffered  from  cholera ;  and  when  tlj. 

fits  arc  used,  such  as  the  injection  of  arsenical  solutin 
the  dead  body,  which  have  the  effect  of  arresting  ami  m 
the  put  retentive  .  I  believe  the  production  iioea 

is  an  exception,  and  amy  be  found  to  have  as  aigniti  iuse 

in  errors  of  diet  or  of  drink  as  in  too  close  an  atten  the 

difitt  an.    That  the  poisofl  of  cholera  does  not 

to  the  dead  body,  in  a  certain  state  of  decomposition  at  leaal 
a  fact  confirmed  by  the  est]  those  connected  with 

dissecting-rooms  in  Edinburgh,      If  ain  that  tin  - 

.supplied  during  the  g  i&rt  of  1 8  i-s- 19,  as  tin 

almowt  exclusively  by  cholera  subjects,  and  in  neithi 
there  a  single  case  of  the  disease  among  the  mn 
attending  th  is  (Dr.  Alison). 

Much  pains  has  been  taken  by  Dp,  EL  II.  Qreenhow  to 

:  ■    I  he   precise   conditions    which,   from    their   more    unit 

riatenoe  with  cholera,  might  be  suppos 

of  it     The  result  of  his  o1  ns  tend* 
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to  show  that "  an  atmosphere  impregnated  with  the  products  of 
fermenting  excrement  is  at  once  the  most  obvious  and  most  con- 
stant concomitant  of  cholera.  Such  exhalations  were  often  found, 
even  in  a  concentrated  form,  in  houses  where  the  existence  of 
any  palpable  cause  of  insalubrity  would  scarcely  be  suspected,  and 
thus  the  fact  is  in  some  measure  explicable,  that  the  pestilence, 
sometimes  passing  over  slums  and  rookeries,  knocked  at  the  door 
of  the  comfortable  annuitant  or  the  wealthy  tradesman.  It  was 
found  that  persons  appeared  to  suffer  in  proportion  to  the  con- 
tamination of  the  air  they  breathed  with  the  'privy  odour,'  and 
that  immunity  from  this  appeared  to  secure  immunity  from 
cholera."  These  observations  of  Dr.  Greenhow  are  confirmed 
by  the  investigations  of  Dr.  Pettenkofer  at  Munich  and  at  the 
village  of  Gaimersheim.  Dr.  Barton,  of  New  Orleans,  Dr.  Milroy 
in  his  report  on  the  epidemic  at  Kingston,  and  Dr.  Buckler  in 
his  account  of  the  outbreak  in  the  Baltimore  alms-houses,  give 
similar  evidence  confirmatory  of  the  injurious  influence  of  the 
fermentive  decomposition  of  animal  excrement 

The  outbreaks  of  cholera  in  some  of  the  camps  in  Bulgaria  and 
the  Crimea,  especially  at  Aladyn  and  Alma  during  the  war, 
also  furnish  sufficient  illustrations ;  and  I  believe  the  outbreak  of 
cholera  at  Scutari,  in  November,  1855,  which  suddenly  commenced 
in  the  camp  of  the  Osmanli  Horse  Artillery,  had  a  similar  origin. 

Propagation  of  Cholera  by  Human  Intercourse. — When  cholera 
appeared  in  its  epidemic  form  in  this  country  in  1831,  the 
majority  of  European  practitioners  were  decided  contagionists. 
Subsequently  to  that  period  a  re-action  of  opinion  occurred,  and 
the  question  was  discussed  for  many  years  without  any  definite 
result.  In  1848,  when  the  disease  again  became  epidemic,  many 
of  the  higher  authorities  coincided  with  "  the  solemn  declaration 
of  the  Board  of  Health,  that  the  malady  was  not  in  any  way 
contagious,  and  that  no  danger  was  incurred  by  attendance  on 
the  sick. 

"  A  large  body  of  evidence,  however,  now  renders  it  certain  that 
human  intercourse  has  at  least  a  share  in  the  propagation  of  the 
disease,  and  that  it,  under  some  circumstances,  is  the  most 
important,  if  not  the  sole  means  of  effecting  its  diffusion"  (Dr. 
Baly).  But,  at  the  same  time,  it  is  argued,  that  although  thus 
spreading  in  many  cases  by  the  agency  of  human  intercourse,  it  docs 
not  follow  that  the  material  cause  spreads  by  true  contagion, — 
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that  Is,  by  reproducing  itself  in  the  bodies  of  men,  and  there  i 
Healthy  men  only  carry  the  disease  with  them  in   their  clothe*, 
in  their  ships,  and  in  their  caravans.     That  such  is  the  case,  wc 
have  now  ample  evidence  in  the  Ben  yd  R*  port,  by  Dr.  Jame^o, 
of  1824;  in  causes  related  by  Dr.  J.  Y.  Simpson,  in  1838 ;  in  TU 
Edinburgh  Monthly  Journal  for  1849,  by  the  late  Dr.  t 
at  Dalmellington,  in  Ayrshire;  by  Dr,  William  Robertson,  detailed 
in  The  Edimbwrgh  Monthly  Journal  for  August  of  that  yt*ar;  ami 
DIOTO  recently  the  account  of  the  outbreak  at  Arbroath, 
laud,  in  1853,  by  Dr.  T*  Trail;  and  cases  by  Dr.  Alison,  in 
in  the  paper  already  noticed ;  in  the  report  of  Dr.  Bergt  of  Stock* 
holm,  in   1848;    in  the   Norwegian  Reports  of  1850-53;    in  the 
Report  of  the  College  of  Physicians  of  London  in  1  bew 

records  afford  undoubted  instances  which  show  that  human  i 
course  is  occasionally  influential,  in  some  way,  in   transmit 
cholera  into  detached  localities,  where  it  may  seize  upon  tn 
more  individuals,  and  then  cease.     But  it  is  no  less  certain  I 
its  general  extension   over  the  world   cannot  be  accounted  for 
by  human  intercourse   alone,      Its   propagation   by  this   tnmn* 
seems  to  be  the  rare  exception,  its  spread  from  other  causes  being 
the  common  rule,     It  is  curious  that  in  India,  the  birthplace 
headquarters  of  the  disease,  the  doctrine  of  contagion  is  air 
universally    disbelieved   in    by  our   professional 
opinion  generally  entertained  in  India  is  opposed  to  the 
Of  contagion  (Morehead,  Indian  A  mod  J.  lf 

p.  45G)<     Such  difference  of  opinion  may  admit  of  explanation  in 
the  fact  that  in  India  all  the  predisposing  causes  of  cholera  ai 

-tant  operation,  and  more  especially  prolonged  h 
posing  organic  matters,  a  more  or  less  debilitated  state  of  the  E 
pean  constitution;  and  hence,  no  sooner  is  tin*  poison  org 
cholera  imported  than  the  disease  spreads  with  such  rap 
to  resemble  an  epidemic  invasion.     Cases  of  undoubted  o 
are    not   wanting  in    India.     Mr,  Barry,  of  the   Ben-;ii 
records  an  outbreak  of  cholera  at  Gowalparrah,  in  tJpper  A*saiu,  in 
1053.     In  this  instance  the  cholera  was  evidently  imported  intu 
a  healthy  locality  by  a  body  of  Sepoys  coining  from  an  infected 
locality.     Every  case  of  the  dlimyiifi  could  be  traced  to  communi- 
cation with  the  sick:  a  large  number  uf  abb  the  sick 
were  seized,  but  those  who  separated  themselves  escaped  in  every 
instance  (Ind.  A  muds,  voL  L,  p.  448), 
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According  to  the  accurate  observations  of  C.  T.  Kierulf  in  the 
vicinity  of  Bergen,  it  appears  that,  when  the  disease  is  propagated 
by  human  intercourse,  from  one  to  four  days  elapsed  from  the 
supposed  period  of  infection  to  the  outbreak  of  the  disease.  Most 
frequently  the  disease  appeared  on  the  second  day  after  exposure 
to  the  infection;  and  he  found  that  the  diarrhoea,  so  frequent 
during  the  invasion  of  cholera,  is  a  part  of  the  disease,  and  itself 
capable  of  infecting  others  with  true  cholera.  The  extreme  short- 
ness of  the  period  of  incubation  is  an  important  element  to  be 
remembered  in  all  investigations  regarding  the  course  of  events 
in  cholera  epidemics.  According  to  Dr.  Budd's  observations  it 
seldom  exceeds  three  days;  and,  where  the  disease  is  virulent, 
there  is  evidence  to  show  that  it  may  not  exceed  six  hours. 

The  inoculation  experiments  of  Namias  with  needles  loaded 
with  the  evacuations  from  cholera,  and  the  experiments  by  tasting 
the  vomited  fluids  by  M.  Foy  and  his  coadjutors,  have  given 
entirely  negative  results.  So  also  the  influence  of  exhalations  from 
the  blood  and  evacuations  of  patients  with  cholera,  as  designedly 
experimented  on,  has  been  of  a  negative  kind.  On  the  other  hand, 
Lauder  Lindsay,  Marshall,  Thiersch,  and  Meyer,  have  succeeded 
in  communicating  cholera  to  dogs  and  cats,  chiefly  through  the 
rice-water  evacuations  from  cholera  patients.  Dr.  Wm.  Budd,  of 
Bristol,  maintains,  with  most  cogent  reasoning  and  evidence,  that 
the  poison  is  cast  off  by  the  intestine  of  the  cholera  patient  in  the 
characteristic  rice-water  discharges,  and  that  it  may  be  transmitted 
to  other  and  uninfected  persons  in  the  following  principal  ways: — 

1.  By  the  soiled  hands  of  attendants  on  the  sick; — a  mode  of 
communication  probably  very  common  within  the  limits  of  the 
family  circle. 

2.  By  means  of  bed  and  body  linen,  and  other  articles  tainted 
with  the  rice-water  discharges. 

3.  Through  the  medium  of  the  soil.  The  discharges  being 
liquid,  the  great  bulk  of  them  find  their  way  to  the  ground,  from 
which  the  poison  may  be  propagated  in  three  ways, — (a.)  By 
rising  into  the  air  as  a  product  of  evaporation;  (6.)  By  percolat- 
ing into  the  drinking  water;  (c.)  By  atmospheric  dispersion  in 
the  form  of  impalpable  dust,  after  it  has  passed  into  the  dried 
state.  It  is,  of  course,  difficult  to  establish  these  modes  of  propa- 
gation by  direct  proof;  but  circumstantial  evidence,  and  evidence 
by  analogy,  is  so  cogent  and  weighty,  that  no  reasonable  doubts 

VOL.  L  2  u 
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can  now  be  entertained  regarding  these  modes  of  propagati 

1 1  fh * t  io.fl hj  contagious  poisons  (&£.t  vat  ^ob^ 

woorara,  &c.)  are  known  to  retain  their  properties  in  a  - 
state  for  indefinite  periods  of  time  after  having  been  dried  up; 
and  to  recover  these  properties  again  when  moistened.     K 
almost  as  certain  as  experiment  demonstrates  the  same  regard- 

on  of  scarlet  fever,  malignant  pustule,  gland  ^ 
syphilid     Therefore,  it  is  probably  true  of  cholera,  and  the  more  i 
that  the  numerous  and  well-authenticated  instances  of  the  pT 
gat  ion  of  the  disease  through  articles  of  dress  shows   \ 
poi son t  d u ri ng  its  t  ra nsJ t,  must  r 1 6 ce ssarily  have  be e tt  in  a  i 
condition — a   condition   which   entirely   protects   organic 
from  certain  molecular  changes-,  so  that,  so  long  as  the  m 
holding  poison  remained  in  this  dry  state,  no  definite  limit  <■■ 
be  stated  as  to  how  long  the  morbific  agent  might  retain  it* 
.specific  powers*     From  this  point  of  view  a  single  ca 
rise  to  a  wide-spread  infection;  and  as  cases  multiply,  it  be 
more  and  more  impossible  to  trace  their  lineal  succession. 

The  relative  share  which  the  modes  of  propagate  indi- 

cated by  Dr.  Budd)  take  in  the  propagation  of  cholera  muat  i 
with  season  and  climate,  with  temperature,  with  the  habits  of  the 
people,  with  the  nature  of  the  soil,  with  the  water  supply,  witk 
the  prevailing  wind,  and  with  general  sanitary  arrangements. 

The  rapidity  with  which  the  rice-water  discharges  must  pas* 
into  a  dry  state,  under  the  burning  rays  of  a  tropical  sun,  rendttf* 
it  highly  probable,  as  Dr.  Budd  suggests,  that  in  India 
bearing  the  poison  of  cholera  in  a  dry  state  ("cholera  duat"),  haft  a 
large  share  in  the  mode  of  propagation;  and  when  the  disease  has 
prevailed,  the  poison  may  be  left  behind  in  a  dormant  state,  from 
being  simply  dry,  so  that  seeds  of  a  new  outbreak  n  {  in 

the  soil  co-extensive  with  the  first.     Hence  the  imprudence  of 
encamping  on  old  encamping  grounds  (to  which  I  have  so  ofl 

red)  ;  and,  in  short,  these  views  of  Dr.  Budd  appear  to  explain, 
in  the  most  natural  way,  almost  all  the  leading  facta  which  char- 
Bfitaise  the  diffusion  of  the  pestilence.     They  e>  |>ociaUy 

relation  of  cholera  to  filthy  habits  and  defective  clrai 
predominance  in  low  levels — its  striking  tendency  to  folloi 
the  natural  line  of  water-shed — its  communication   to   persona 
who  not  only  have  never  been  in  the  presence  of  th 
who  are  stationed  at  a  distance  from  them— contamination  of 
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those  only  who  visited  one  particular  or  single  privy,  into  which 
the  rice-water  evacuations  had  been  discharged  from  the  first 
casual  case — and  the  operation  of  tainted  privies  in  propagating 
the  disease  in  workhouses,  barracks,  prisons,  and  places  of  public 
resort  (Dr.  Budd's  Letters  addressed  to  the  Association  Med. 
Journal  in  1854-55;  Dr.  L.  Lindsay's  able  papers;  and  Dr. 
Alison's  paper  "On  the  Communication  of  Cholera  by  Dejections," 
in  Edin.  Med.  Journal,  1855). 

Nevertheless,  there  can  be  no  doubt,  as  already  stated,  that 
under  circumstances  of  great  concentration,  or  otherwise,  some 
unknown  poison  is  communicated,  probably  by  fomites,  through 
human  intercourse;  and  as  emanations,  of  some  kind  or  other, 
passing  through  the  air,  they  act  as  poisons  on  the  gastro- 
pulmonary  mucous  membrane  of  susceptible  persons.  Dr.  Farkes 
has  shown,  in  his  Indian  experience  of  cholera,  that  it  may  pass 
with  extreme  slowness  against  the  wind  (even  the  trade  or  mon- 
soon wind),  which  only  retards  its  course,  and  that  a  favourable 
wind  promotes  its  transmission ;  and  that  it  sometimes  travels  in 
this  way,  and  not  by  the  shortest  route  of  human  intercourse,  or 
even  by  the  route  of  greatest  intercourse  between  places. 

Predisposing  Causes  of  Cholera. — The  influence  of  these  is  chiefly 
apparent  in  the  age  and  sex,  food,  fatigue,  filth,  misery,  and  intem- 
perance of  the  people. 

Both  sexes,  and  all  ages,  including  new-born  children,  are  liable 
to  the  disease.  Dr.  Fair's  results  show  that  males  suffered  more 
than  females  at  all  ages  under  twenty-five  years,  but  between 
twenty-five  and  forty-five  the  females  suffered  more  than  the 
males.  The  deaths  from  cholera  in  Paris  were  estimated  at 
18,402  in  1832;  and  it  was  remarked  that  the  mortality  was 
least  from  six  years  to  twenty,  greater  from  thirty  to  forty,  and 
greatest  of  all  in  old  age.  The  influence  of  sex  in  predisposing  to 
cholera  can  hardly  be  said  to  be  determined ;  for  in  Calcutta,  of 
the  native  inhabitants  attacked  with  cholera,  the  males  were  to 
the  females  as  four  to  one,  while  in  Bombay  the  proportion 
was  as  seven  to  twenty-five.  In  Canada  the  soldiers'  wives 
were  observed  to  suffer  nearly  in  an  equal  proportion  with  their  , 
husbands;  and  this  was  the  case  among  the  civil  inhabitants  of 
Gibraltar. 

In  all  countries  the  lower  classes  have  always  suffered  in  a 
much  greater  proportion  than  the  upper  classes.     In  Calcutta  the 
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disease  ran  a  wi  r  of  destruction  in  the  native  town,  w 

the  "City  of  Palaces/*  inhabited  by  the  English,  was  much  less 
affected  in  proportion  to  their  numbers;  and  the  sanv 
tiun  has  been  observed  in  Bombay,  In  general,  it  has  been 
observed,  among  the  native  inhabitants  of  India,  that  the  Brahmin 
and  Banian  merchant  suffered  less  than  the  Ryot  or  fanner,  v 
the  poor  outcast  Pariah  suffered  the  most  of  all*  In  every  town 
in  Europe  it  has  been  observed  that  the  lower  classes  and 
especially  those  resident  on  the  banks  of  rivers,  have  suffered 
infinitely  more  than  the  upper  classes. 

In  military  life  it  has  been  supposed  that  the  Sepoy  suffered 
more  than  the  European  soldier  living  in  India.     This,  perhaps* 
is  true  in  some  instances ;  but  the  returns  of  the  Madras  army 
show  this  not  to  have  been  the  fact  in  that  Presidency ;  for  the 
European  soldiers  attacked  appear  to  have  been  as  one  to  ihr 
while  of  the  Sepoy  force  it  was  only  one  in  four  and  a  half*     In  I ' 
Indian  army,  alsof  it  appears  to  have  been  universally  obaerred 
that  the  officer  suffered  in  a  less  proportion   than  the  sot: 
the  cavalry  than  the  infantry,  and  the  inf;  m  than  the  hard* 

labouring  ill -fed  camp-follower,*     The  troops  oil  march  likcwi** 
universally  suffered  more  than  the  troops  in  quarters ;  and 
influence  of  long  marches  appears  to  indicate  sonn 
powerful  than  mere  fatigue  in  bringing  about  the  disease, 
Balfour  has  proved  that  of  the  native  soldiers  of  the  Madras  anny 
thirty-two  died  of  cholera  in  cantonment,  and  eighty**!*  v, 
marching,  to  an  iof  10,000  strength;  the  number  attacked 

being  respectively  88  and  200  in  10,000.  Dr.  Lnrimer's  repents 
show  that  the  men  were  mora  frequently  attacked  on  long  than  oil 
short  man-lies,  the  men  (as  Dr,  Farr  observes)  being  longer  exposed 
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*  The  Madras  Sepoy,  of  whom  alone  Dr»  Balfour  wrote,  invariably  carries  h«t 
family  with  him.     At  the  end  of  a  long  march  he  puts  off  In-  uenta,  and 

hastens  back,  without  tasting  food,  to  assist  his  family  out  of  the  difficulties 
dent  to  a  country  in  which  the  road*  are  often  mere  tracks,      tic  thus  tjftem 
performs  nearly  double  the  route  march,  and  finally  encamps  on  ground  which  for 
years  has  been  used  for  the  purpose,  and  is  saturated  with  the  D  ■  -f  former 

sufferers  from  the  disease.  Moreover,  for  a  long  time  the  authorities  in  S^utboTO 
India  were  tnent  reckless  in  sending  regiment  after  regiment  in  one  an*-; 
footstep*,  through  districts  known  to  bo  infected;  and  oh  tbey  all  occujuwJ  U» 
same  encamping  ground,  the  last  regiments  pitched  in  places  saturated  with 
cholera  evacuation*,  and  surrounded  by  the  half -buried  remains  of  the  dead. 
These  facts  to  some  extent  explain  the  effects  of  marching  on  Sepoys  \  V 
Ma.lun), 


I 


PREDISPOSING  CAUSES  OF  CHOLERA.  661 

to  the  causes  of  disease.  These  causes  are  those  which  are 
incidental  to  the  life  of  a  soldier  on  the  march,  such  as  lying  by 
the  banks  of  rivers,  on  low  marshes,  jungly  grounds,  sleeping  on 
the  ground,  and  encamping  amongst  the  filth  of  encampments 
recently  occupied,  but  abandoned,  of  which  indiscretion  there 
were  many  melancholy  examples  during  the  war  with  Russia  in 
1854;  for  example,  the  occupation  of  the  evacuated  camping 
ground  at  Aladyn  in  Bulgaria,  and  that  on  the  heights  above 
Alma,  previously  occupied  by  the  Russians,  the  consequences  of 
which  were  so  fatal  to  the  first  and  fourth  divisions  of  our  army. 

The  effects  of  a  poor  diet  in  predisposing  to  cholera  will  per- 
haps be  better  understood  by  stating  that  the  European  suffers 
less  than  the  Mohammedan,  and  the  Mohammedan,  who  is  better 
fed  and  better  clothed,  than  the  Hindoo,  except  during  their  rigid 
fasts,  when  the  Mohammedans  suffer  in  a  much  larger  ratio. 
During  the  epidemic  of  1848  and  1849,  in  Edinburgh,  Dr. 
William  Robertson  of  that  city  found  that  anaemic  persons 
were  those  most  predisposed  to  cholera. 

Susceptibility  to  Cholera. — The  actual  number  of  persons  attacked 
out  of  any  given  population  appears  to  have  varied  very  greatly. 
Mr.  Scott  has  stated  that  in  the  marching  corps  it  has  varied 
from  17  to  330  per  corps  of  about  1,000  men;  and  in  no  instance, 
even  in  all  the  wretchedness  of  the  Indian  towns,  has  the  com- 
munity suffered  to  the  whole  extent  of  the  population.  In 
Europe,  Moreau  de  Ionnes  has  given  the  following  estimate  as 
an  approximation  to  the  probable  numbers  attacked  in  this  part 
of  the  world : — In  France,  1  in  300 ;  Russia,  1  in  20 ;  Austria,  1 
in  30;  Poland,  1  in  32;  Prussia,  1  in  100;  Belgium,  1  in  120; 
Great  Britain  and  Ireland,  1  in  131;  Holland,  1  in  144;  Germany, 
1  in  700.  The  circumstance  of  one  attack  by  no  means  armed 
the  constitution  against  a  second  in  the  same  or  any  subsequent 
year;  still  a  repetition  of  the  disease  in  the  same  person  in  the 
same  year  was  rare. 

Diagnosis. — The  phenomena  of  the  first  stage  of  cholera,  as 
already  described,  are  so  unlike  those  of  any  other  disease  that 
they  cannot  be  mistaken.  The  second,  or  febrile  stage,  is  similar 
to  typhoid  fever,  and  is  not  to  be  distinguished  from  it,  except 
by  the  previous  4iistory  and  phenomena.  Cholera  Indica  differs 
from  the  cholera  morbus  of  Sydenham  in  the  lividity  of  the 
extremities,  in  the  more  rapid  loss  of  the  pulse,  in  the  greater 
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amount  of  col  lapse,  in  the  duration  of  the  fatal  cases,  half  i 
which  in  this  country  have  terminated  within  twenty-four 
of  the  first  appearance  of  decisive  symptoms,  while  1 
cases  of  common  cholera  (morbus  of  Sydenham)  terminated  in 
three  days,  and  half  the  cases  of  diarrhoea  or  cholerine  ex 
over  six  days. 

Cholera  as  seen  in  India  differs  from  that  of  Europe, 
to  Drs,  Barry  and  Russell,  in  the  evacuations  of  the  former  i 
more  profuse  and    ungovernable,  and    again,  from    the    p.v 
becoming  much  more  frequently  convalescent,  without  pa> 
through  the  febrile  stage. 

Prognosis. — The  mortality  from  cholera  in  all  countries  is 
great.     Taking  the  whole  number  attacked,  it  is  said  that 
number  of  deaths  in  Astrakanwere  as  one  to  threes  in  that 
Mishni  NoTGgorod  as  one  to  two;  in  Moscow  and  Kasan  as 
to  five;  and  in  Penza,  hi  the  country  of  the  Don  Cossacks,  as  i 
to  three.      In  the  summer  of  IS3I    the  mortality  at    Riga, 
Petersburg,  Mittau,  Li m burg,  and  Brody,  according  to  the 
Gazette,  was  about  one-half,  while  at  Dantzig,  Elbing,  and 
it  was  about  two-thirds  of  the  whole  number  attacked 
period  of  the  epidemic,  however,  greatly  influenced  the  mart 
for,  on  the  first  onset,  nine-tenths  of  all  tho- 
then    seven -eighths ;    and    the    proportion  of   deaths    forms 
gradually  decreasing  series  of  five-sixths,  three-fourths,  mic-luil/, 
one -third,  till,   towards   the    close,  a    large    proportion  of   th<* 
attacked  recovered.     The  uniformity  of  this  law  in  ev< 
affected  with  cholera,  whether  Europe,  America,  Indi 
is  extremely  remarkable. 

The  chances  of  recovery  are  much  diminished  in  young 
and  in  the  aged ;  the  age  of  greatest  number  of  iea 

from  fifteen  to  twenty.     The  feeble  in  constitution,  the  a 
the  sick,  and  the  convalescent,  were  in  all  cases  th< 
of  cholera,     Butt  whatever  the  age  of  the  patient,  Gondii 
he  lust  every  case  which  became  pulse1 

Treatment.— There  are  few  diseases  for  the  cure  of  w\ 
many   different,   remedies   and   Diodes    of   treatment    hr. 
employed   as  in  cholera,  and  unfortunately  with* 

an  antidote  to  the  poison.  In  Moscow,  it  is  said  that 
mortality  was  not  greater  among  those  destitute  of  medical 
than  among  those  who  had  every  care  and  attention  shown  the 
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It  may  be  fairly  inferred,  therefore,  that  iir  the  severer  forms  of 
the  disease  the  action  of  this  poison  is  so  potent  as  to  render  the 
constitution  insensible  to  the  influence  of  our  most  powerful 
remedial  agents.  When,  however,  the  disease  is  mild,  or  on  the 
decline,  much  may  be  done,  by  obviating  symptoms,  to  promote 
the  recovery  of  the  patient. 

The  heroic  remedies  that  have  been  employed  in  cholera  are 
bleeding,  and  calomel,  and  opium,  either  separately  or  conjointly. 
With  respect  to  bleeding,  it  may  be  stated,  that  in  eveiy  country 
the  patients  bore  bleeding  badly  in  any  stage,  and  that  the  prac- 
tice in  Europe  was  at  length  limited  to  a  few  leeches  occasionally 
to  the  head.  As  to  calomel,  that  medicine  was  used  to  the 
greater  part  of  an  ounce  in  the  twenty-four  hours,  but  with  so 
little  success  that  many  patients  have  been  seized  and  have  died 
under  the  full  influence  of  mercury.  On  the  appearance  of 
cholera  in  Europe,  opium  was  administered  in  the  doses  recom- 
mended by  the  Indian  practitioners,  to  the  greater  part  even  of 
an  ounce  of  laudanum ;  but  it  was  soon  seen  that,  in  the  cold 
stage,  it  was  inefficient  in  controlling  the  vomiting  or  purging; 
that  it  did  not  allay  the  spasms,  and,  moreover,  hardly  produced 
any  narcotic  effect.  The  action  of  the  accumulated  doses  of 
opium,  however,  though  suspended  during  the  cold  stage,  was 
often  fully  developed  in  the  hot  stage,  and  occasioned  so  much 
affection  of  the  head  that  most  practitioners  either  abandoned  its 
use,  or  limited  it  to  a  mere  fractional  dose  of  that  usually  given 
in  India — nainely,  from  three  to  twelve  minims  of  the  tincture  of 
opium,  or  half  a  grain  to  a  grain  of  solid  opium  every  four  or  six 
hours.* 

*  Concerning  the  treatment  of  cholera,  Professor  Maclean  writes  me  as  follows : — 

"Opium  in  cholera  should  be  given  only  in  the  premonitory  diarrhoea.  At  this 
stage,  in  combination  with  a  stimulant,  it  is  often  of  the  highest  value.  If  per- 
severed in,  particularly  in  the  strong  doses  justly  reprobated  in  the  text,  it  is  a 
dangerous  remedy,  inducing  fatal  narcotism,  or,  at  the  least,  interfering  with  the 
functions  of  the  kidneys,  and  so  leading  directly  to  ursemic  poisoning. 

"Urgent  thirst  is  one  of  the  most  distressing  symptoms  in  cholera:  there  is 
incessant  craving  for  cold  water, — doubtless  instinctive,  to  correct  the  inspissated 
condition  of  the  blood,  due  to  the  rapid  escape  of  the  liquor  sanguinis.  It  was 
formerly  the  practice  to  withhold  water — a  practice  as  cruel  as  it  is  mischievous. 
Water  in  abundance,  pure  and  cold,  should  be  given  to  the  patient,  and  he  should 
be  encouraged  to  drink  it,  even  should  a  large  portion  of  it  be  rejected  by  the 
stomach ;  and  when  the  purging  has  ceased,  some  may,  with  much  advantage,  l>e 
thrown  into  the  bowel  from  time  to  time. 

4 'In  the  stage  of  re-action  the  fever  may  be  moderated  by  cold  sponging,  or  by 
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Another  heroic  plan,  peculiar  perhaps  to  this  country,  and  which 
was  practised  when  the  inefficiency  of  medicines  was  generally 
rr  knitted,  was  an  injection  of  a  solution  of  half  an  ounce  of  muriate 
of  soda,  and  of  fVmr  srniples  of  fcesqui carbonate  of  soda,  ih 
pints  of  water,  of  a  temperature  varying  from  105°  to  120*  Fair, 
into  the  veins  of  the  suffering  patient  This  solution  was  injected 
slowly,  hall"  an  hour  being  spent  in  the  gradual  intrudn 
of  the  tea  pinto,  and  the   invite  Sects   of   this   treatment 

were  very  striking.     The  good  effects  were  rapid  in  prop* 
the  heat  of  the  solution,  but  a  higher  temperature  than  what  L» 
stated  c*»uld  not  be  borne.    After  the  introduction  of  a  >«* 

the  pulse,  which  had  ceased  to  be  felt  at  the  wrist, 
eeptible,  and  the  heat  of  the  body  returned.     By  tli  hree 

or  four  pints  had  been  injected,  the  pulse  was  good,  the  cramp* 
had  ceased,  the  body,  that  could  not  be  heated,  bad  become  warm, 
and  instead  of  n  cold  exudation  on  the  surfece,  there  was  a  general 
moisture;  the  voieet  before  bourse  and  almost  extinct,  was  now 
natural;  the  hollowness  of  the  eye,  the  shrunken  state  of  the 
features,  the  leaden  hue  of  the  face  and  body,  had  disappeared; 
the  expression  had  become  animated,  the  mind  cheerful,  the  rest- 
lessness and  uneasy  feelings  had  vanished ;  the  vertigo  and  noises 
of  the  ear,  the  sense  of  oppression  at  the  prm&  way 

to  comfortable  feelings;  the  thirst,  however  urgent  before  the 
operation,  was  assuaged,  and   the  of  urine  restored, 

though  by  no  means  constantly  so.  But  these  promising  appear* 
ances  were  not  lasting;  the  vomiting  continued,  the  evacuations 
became  even  more  profuse,  and  the  patient  soon  relapsed  into 

the  wet  sheet;  the  secretion  of  urine  may  be  promoted  by  dry  cupping  over  the 
loins,  by  the  use  of  the  chlorate  of  potash,  and  the  like.  But  * xi ppresaion  of  thia 
secretion  is  most  to  be  dreaded  where  opium  has  been  too  freely  used  in  the  treat- 
ment.    In  men  of  intemperate  habits  we  often  bee,  during  the  stage  of  re«a»  ; 

mate  vomiting  of  thick,  tenacious,  green  paint- looking  ninth  ; 
pigment,  acted  on  by  some  acid  in  the  stomach  or  alimentary  canal     It  t*  a  nymp* 
torn  of  evil  omen,  and  often  goes  on  uncon trolled  until  the  patient  diet  exhaust**!, 
and  this  although  all  other  symptoms  may  promise  a  favourable  htsui*.     I 
known  it  bet  for  a  week,  resisting  all  remedies,  and  proi  ing  fatal  when  the  nrinary 
secretion  had  been  restored,  and  all  cerebral  symptoms  hod  subsided.     Alkali 
the  eifervcscuig  form,  free  stimulation  of  the  surface,  and  chloroform  in  nutatl  dose*, 
the  best  hope  of  relief,     The  patient  should  be  nourished  more  by  the  bowrl 
Utti  tin1  atomach  when  vomiting  is  present, 

"Ice  should  bo  given  ad  libitum,  where  it  can  be  obtained,  no  uaulv©  in 

the  month,  but  to  swallow  in  pieces  of  convenient  sitiav" 
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his  former  state,  from  which  he  might  again  be  roused  by  a  repe- 
tition of  the  injection;  but  the  amendment  was  transient,  and  the 
fatal  period  not  long  deferred.  Of  156  patients  thus  treated  at 
Drummond  Street  Hospital,  Edinburgh,  under  the  direction  of  Dr. 
Macintosh,  only  twenty-five  recovered, — a  lamentably  small  pro- 
portion, and,  small  as  it  is,  it  seems  doubtful  if  the  recoveries  were 
final  or  complete  (Macintosh,  Principles  of  Pathology,  p.  365). 

The  failure  of  such  powerful  means  at  length  caused  most  prac- 
titioners to  confine  themselves  to  checking  the  diarrhoea  which 
so  frequently  precedes  cholera,  and  subsequently  to  obviating 
symptoms  as  they  arose.  For  this  purpose  moderate  doses  of 
opium  or  morphine,  either  alone  or  combined  with  stimulants* 
as  the  ptdvis  cretce  aromaticus  cum  opio,  were  often  sufficient. 
The  following  (cholera  mixture,  as  it  was  called)  was  proposed  by 
the  Board  of  Health  during  the  prevalence  of  cholera,  and  was  no 
doubt  useful  in  many  cases  of  diarrhoea: — 

R.  Pulveris  Aromat,  3iii. ;  Tinct.  Catechu,  /3x. ;  Tinct.  Cardam. 
Comp.,  /3vi. ;  Tinct.  Opii,  31. ;  Mist  Crete,  preparat.  ad  /gxx.  Of 
this  mixture  the  dose  is  one  ounce. 

In  more  obstinate  cases  some  vegetable  astringent  was  added, 
as  the  tincture  of  kino,  or  the  decoctum  hcematoocyli,  and  these 
remedies  frequently  arrested  the  attack  altogether.  If,  however, 
the  disease  proceeded,  and  the  cold  stage  of  cholera  formed,  the 
same  remedies  were  prescribed  in  an  effervescing  draught 

To  promote  re-action  in  cholera  and  diarrhoea,  the  following 
formula  has  met  with  most  universal  approval  in  this  country 
and  in  India.  So  highly  is  it  valued,  indeed,  that  it  is  ordered 
to  be  always  in  store,  and  in  readiness  in  the  "Medical  Field 
Companion"  of  the  army  when  on  the  march: — 

R.  01.  AnisL,  01.  Cajeput,  OL  Juniper,  a  a  3sa ;  JEther.,  Jbs.  ;  Liquor 
Acid.  Halleri,  3as.;*  Tinct.  Cinnam.,  giL;  misce.  The  dose  of  this 
mixture  is  ten  drops  every  quarter  of  an  hour  in  a  table-spoonful  of  water. 
An  opiate  may  be  given  with  the  first  and  second  dose,  but  should  not  be 
continued,  for  reasons  already  given. 

Heat  may  now  be  applied,  and  the  patient  wrapped  up  in 

*  The  Liquor  or  Elixir  Tlalleri  consists  of  one  part  of  concentrated  Sulphuric 
Acid  to  three  i>arta  of  Rectified  Spirit,  It  is  commonly  employed  in  Germany  in 
the  treatment  of  typhus  and  allied  diseases,  in  doses  of  five  to  twenty  drops  in 
solution  (Murchison,  1.  c,  p.  266). 
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warm  blankets  and  hot  bottles,  or  bags  of  beatod   sand  pi; 
around  his  cold  and  benumbed  body.     The  warm  bath  wsi 
first  tried,  but  discontinued  from  the  uncontrollable  natun 
vomiting  and  purging,  and  the  oppressive  sensation  of 
produced  on  the  patient's  feelings.     Mr.  Dalton's  vapour  b 
Turkish  baths  in  the  hospitals  at  Scutari  have  been   as 
without  benefit,  and  to  the  disappointment  of  the  hopes  w 
had   been   entertained   of  them.      Other  methods   of    r 
warmth  were  had  recourse  to,  such  as  frictions  with  the  hi 
or  by  the  flesh -brush,  or  rubbing  the  body  with  some  stitui: 
embrocation,  compounded  of  garlic,  capsicum,  camphor,  cant 
ides,  or  other  powerful  irritants.     Mustard  poultices  also  were 
often  applied  to  the  feet  and  abdomen,  blisters  with  or  without 
an  addition  of  oil  of  turpentine,  the  part  having  been  pri 
rubbed  with  hot  sand;  and  in  cases  supposed  to  be  more  tnv 
the  mineral  acids,  and  even  boiling  water,  were  employed  for 
purpose  of  producing  instant  vesication.     And  again,  we 
those  who  have  tried  to  stimulate  the  waning  powers  of  lif* 
galvanism,  acupuncture  of  the  heart,  issues,  setons,  niox, 
cautery  along  the  spine,  and  lastly,  by  small  pieces  of  linen  di] 
in  alcohol,  distributed  over  the  body,  and  then  set  fire  to! 

Some  physicians  think  calomel  should  be  given  in  moderate 
doeee,   for  the   purpose  of   producing  i    flow   of  bile    into  tin 
intestines,  as  well  as  of  restoring  the  other  suppress* 
The    indications,  however,  more  generally  followed  : 
the  case  as  we  should  a  similar  state  in   typhoid  fever;  and 
calomel  in  small  doses  has   been  shown  to   be  of   service  in 

nection  with  the  affection  of  Peyer's  glands  in  that  di&eai 
and  to  moderate  the  affections  of  the  bowels  by  mild  opiate- 
en  em  at&»  and  by  sinapisms  to  the  abdomen ;  also,  to  relieve  the 
head  by  k-cches  and  cold  lotions,  and  subsequently,  as  the  tongue 
becomes  brown,  to  support  the  patient  with  wine,  sag< 
broths,  and  a  generally  cordial  treatment 

Win  n  im  r Ileal  men  have  charge  of  large  numbers  of  people,  as 
in  the  army,  navy,  prisons,  workhouses,  asylums,  h* 
Ike  like,  it  is  incumbent  on  them  to  mak 
those  under  their  care,  and  to  seek  out  any  cases  lent 

1 1  ma.      Responsible  officers  should  be  made  to  take  notice 
of  those  who  go  more  than  once  a  day  to  the  wat- 
times  when  a  cholera  epidemic  influence  prevails,     "In  military 
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practice/'  as  Dr.  Maclean  justly  observes  (MS.  notes  to  the  author), 
"frequent  inspection  of  the  men  is  of  cardinal  importance.  Every 
man  in  a  regiment  should  be  seen  at  least  three  times  a  day  by 
some  medical  officer,  who  should  also  visit  the  various  guards. 
By  walking  down  the  ranks  at  roll-call,  and  picking  out  the  men 
who  show  the  earliest  symptoms,  cases  are  thus  caught  in  the 
stage  of  premonitory  diarrhoea  and  saved." 


CHAPTER  VI. 

PATHOLOGY  OP  THE  ENTHETIC  ORDER  OF  ZYMOTIC  DISEASES. 

The  diseases  which  belong  to  this  order  have  the  common  pro- 
perty of  becoming  developed  in  the  system  after  the  introduction 
by  inoculation  or  implantation  of  specific  poisons.  The  sources  of 
such  poisons  are  more  distinctly  traceable  than  those  which  pro- 
duce the  miasmatic  diseases;  in  other  words,  the  substance  or 
material  which  contains  the  poisonous  principle  can  be  obtained 
in  most  instances,  although  the  principle  itself  has  not  been  iso- 
lated by  any  chemical  process.  The  poisons  which  produce  the 
diseases  of  this  order  may  be  introduced  through  thin  or  abraded 
cutaneous  surfaces,  or  through  mucous  membranes  by  the  process 
of  absorption,  although,  in  most  instances,  it  is  believed  that  some 
solution  of  continuity  exists.  Others  are  directly  introduced  by 
weapons  which  inflict  a  wound  or  abrasion,  and  which  at  the 
same  time  introduce  the  poison.  In  all  instances  the  poison  is 
received  into  the  system  by  the  processes  of  absorption,  and  the 
individual  thus  becomes  inoculated.  Thus,  germs  of  a  specific 
kind  become  directly  implanted,  and  by  a  zymotic-like  process 
become  developed  and  increased  in  quantity  or  virulence  till 
symptoms  and  effects  are  produced  characteristic  of  the  specific 
affections;  and  hence  the  name  given  to  this  order  of  diseases. 
No  one  has  better  illustrated  the  pathology  of  these  diseases  than 
Mr.  Paget,  from  whose  lectures  On  Surgical  Pathology  the  follow- 
ing statement  is  given : — 

When  a  morbid  poison  is  inoculated,  it  produces  a  specific 
effect,  both  on  the  tissue  at  the  place  of  insertion  and  on  the  blood, 
as  soon  as  the  poison,  or  any  part  of  it,  is  absorbed:  in  other  words, 
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it  produces  both  a  constitutional  and  a  local  change;  and  in  both 
these  effects  its  history  must  be  traced,  The  specific  local  change 
is  best  seen  in  the  implanting  of  certain  animal  poisons,  such 
;<s  those  of  venomous  serpents  and  insects,  and  the  results 
most  rapidly  follow  the  implantation  of  such  poisons.  Tht 
consequences  of  the  insertion  of  such  poisons  are  peculiar,  and 

-taut  in  their  peculiarities.  The  bite  of  a  bug,  for  example,  w 
followed,  within  less  than  a  minute,  by  itching  in  the  bitten  part, 
and  very  soon  a  wheal,  or  circumscribed  pale  swelling,  with  a 
nearly  level  surface  and  a  circumscribed  border,  gradually  rises 
and  extends  in  the  skin.     The  swelling  is  produe>  tenia  of 

a  small  portion  of  the  cutis  at  and  round  the  bite.     As  the  H 
ing  subsides,  the  pale  swelling  becomes  less  defined,  and  the  n 
general  vascular  swelling  of  the  surrounding  and  adjacent  tbs 
gradually  encroaches  on  the  primary  swelling  at  the  bitten  e ; 
In  about  twenty-four  hours  g  papula  or  some  form  of  secondary 
inflammation  appears,  with  renewed  itching  at  the  Bite  of  the 
puncture.     This,  too,  in  the  case  of  the  bug-bite,  gradually  sub- 
sides.    The  primary  swelling  here  described  illustrates  the  imi 
iliate  effects  of  the  morbid  poison  on  the  tissue  at  and  round 
seat  of  inoculation ;  and  within  the  area  of  such  a  swelling 
tissues  are,  by  the  direct  contact  or  influence  of  the  venom,  altered 
in  their  nutritive  relation  to  the  blood.     Such  specific  alt 
of  the  tissues  at  the  seat  of  inoculation  occurs  with  the  ay  phi  I  < 
the  vaccine,  and  iueh-like  virus;  but  the  direct  influe 
rapidly  shown  in  the  effects  of  the  bites  of   the   viper, 
rattlesnake,  and  the  cobra  de  eapdto*      In  such  cases  sloughing  of 
the  areolar  tissue  is  established  immediately  after  the  bite, 
poison  seems  to  operate  at  once  on  the  tissue,  neither  in  the 
direction  of  the  nerves,  nor  of  the  absorbents,  nor  of  the  blood- 
vessels; but  the  slough  forms  at  the  puncture,  as  if  the  venom 
had  completely  and  at  once  killed  the  tissue  (Brodie,  Pace 

A  secondary  inflammation  booh  appears  at  the  bitt<  m<*- 

tared  part;  and  the  occurrence  of  this  new  inflammation  i 

«bed,  in  some  measure,  to  an  influence  exercised  by  thfl  vitvw 
*>n  the  blood;  and  it  proves  that  the  ptirt  does  not  return  to 
health,  although  the  first  effects  of  the  inoculation  may  subside. 
It  proves  that  BQ&tt  material  of  the  virus  remains,  or  that  the 

ts  it  has  already  produced  upon  th  i  at  the  injt 

part  alter  their  relations  to  the  blood,  and  render  the  part  prone 
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to  specific  disease.  These  specific  effects  upon  the  part  may 
remain  locally  quiescent  for  a  considerable  length  of  time— during 
all  that  period  of  latency  or  incubation  which  intervenes  between 
the  inoculation  and  the  appearance  of  the  specific  disease.  But 
during  all  this  interval — during  all  this  period  of  incubation — the 
tissues  at  the  site  of  inoculation  are  constantly  changing;  and 
the  virus  itself,  like  all  organic  matter,  is  probably  in  constant 
process  of  transformation  till  the  zymosis  is  complete,  and  the 
specific  disease  is  fully  developed  and  expressed  by  various  con- 
stitutional phenomena. 

The  changes  which  the  absorbed  virus  undergoes  in  the  living 
and  infected  body  are, — (1.)  Increase;  (2.)  Transformation;  (3.) 
Combination;  and  (4.)  Separation  or  excretion. 

The  iTicrease  of  the  virus  is  shown  in  such  inoculable  diseases  as 
vaccinia,  glanders,  malignant  pustule,  syphilis.  In  all  of  these 
diseases  the  inoculation  of  the  minutest  portion  of  virus  is  followed 
by  the  formation  of  one  or  more  vesicular  structures,  containing 
fluid  from  which  virus,  similarly  and  equally  potent,  is  produced 
in  million-fold  quantity.  Thus  the  virus  of  any  contagious  dis- 
ease developed  in  an  infected  person  may  render  his  exhalations 
capable  of  similarly  affecting  thousands  of  other  people.  And  it 
is  probably  among  azotized  materials  chiefly  that  morbid  poisons, 
whether  of  animal  origin  or  of  disease,  find  the  means  of  their 
increase  (Carpenter,  Paget,  Simon). 

The  transformation  of  the  virus  is  indicated  by  the  successive 
phenomena  which  supervene  during  the  continuous  course  of  a 
specific  disease.  For  example,  syphilis  is  followed  by  a  series  of 
secondary  and  tertiary  phenomena,  which  follow,  on  the  whole,  a 
uniform  course  in  a  great  variety  of  patients;  so  that  these  regular 
syphilitic  phenomena  may  be  attributed  to  the  transformations 
of  the  morbid  poison ;  while  the  irregularities  of  the  phenomena 
may  be  ascribed  to  constitutional  peculiarities  of  the  patient, 
either  natural  or  acquired  from  treatment.  Thus  there  are  periods 
of  incubation,  of  development,  of  maturity,  and  of  degeneration 
in  the  material  of  the  virus;  and  the  various  phenomena  which 
constitute  the  symptoms  and  prodromata  of  the  disease  corre- 
spond to  such  periods  of  transformation;  while  the  increasing 
disturbance  of  the  general  health  probably  implies  that  the 
morbid  poison  is  increasing  while  it  is  being  transformed — that  it 
grows  or  multiplies  with  its  development. 
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The  oomWnofrwm  of  a  morbid  poison  with  some  normal  material 
of  the  blood  is  indicated  by  the  circumstance,  that  when  the  sumo 
specific  disease,  produced  by  the  inoculation  of  the  same  tttix  i 
affects  many  persons,  the   disease  set  up  in  each  of  them  amy 
present  different  peculiar  features.     The  disease  may  ban 

!kii  i nd  varied  methods  of  expressing  its  development  in 
different  persons — "personal  jwculiarities"  as  Mr,  Paget  calls 
them,  and  which  he  considers  due  in  some  measure  to  t 
bi  nation  of  the  virus  with  one  ur  more  of  those  normal  material* 
of  the  blood  which  have  in  each  person  a  peculiar  or  personal 
character*  By  such  combinations  the  following  character*  of 
specific  diseases  may  be  explained,  namely, — (1.)  Changes  in  tlve 
disease  by  transmission  from  one  person  to  another 
varieties  of  syphilitic  sores,  and  varieties  of  their  consequences  in 
different  persons  inoculated  from  the  same  source ;  (3.)  The 
change  in  the  forms  of  secondary  syphilis  in  transmission  from 
parent  to  offspring. 

The  separation  or  e&  of  the  virus  may  be  accomplished 

in  many  different  ways,  and  may  be  regarded  as  the  final  purj  ■ 
of  the  morbid  process,     It  is  evident  in  the  inoculable  \ 
of  some  vesicles  and  pustules. 

In  all  of  these  enthetw  diseases  the  immediate  or  the  ultimate 
effect  of  the  poison  is  to  induce  deterioration  of  the  blood 
the  same  time  the  poison  seems  to  multiply  itself,  or  to  increase 
in  power  by  some  mode  not  quite  well  understood,  and  which  has 
been  likened  to  the  zymotic  action  which  is  known  to  take  pi 
in  fermentation.    The  process  by  which  the  poison  is  multipl 
or  by  which  its  virulence  or  strength  is  increased,  varies  n 
to  the  time  required  for  its  completion. 

Some  of  the  more  intense  and  virulent  poisons,  rach  as  t\ 
of  the  most  venomous  serpents,  produce   their  deleterious  and 
perhaps  fatal  effects  in  as  short  a  time  as  it  takes  the  blood  to 
complete  a   nnuktiun.     The  change  in  the  blood  at 
im  mvs,   and  death  rapidly  follows.      This  sometimes   hap] 
with  some  forms  of  the  cadaveric  fmson,  as  that  which 
bam   wounds   received   in   the   dissection   of   virulent   case 
puerperal  fever 

Other  poisons  do  not  exert  their  pernicious  influence  till 
a  tardy  process  of  incubation,  the  time  of  which  is  not 
as  in  hydrophobia* 
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In  a  third  class  of  poisons  which  produce  diseases  belonging  to 
this  order,  a  double  process  of  the  zymotic-like  action  seems  to 
take  place  before  the  full  effects  which  the  poison  is  capable  of 
producing  are  completed.  The  syphilitic  poison  is  an  example  of 
this.  The  multiplication  of  this  venereal  poison,  and  its  effects 
upon  the  system,  seem  to  become  developed  during  the  existence  of 
the  hardening  process  which  surrounds  the  infecting  venereal  sore. 

This  is  the  first  zymotic-like  process,  and  is  attended  with  a 
local  papule,  and  perhaps  an  ulcer.  From  this  local  sore  the 
system  becomes  contaminated ;  and  in  the  blood  a  second  process 
(of  zymosis?)  appears  to  be  completed,  by  which  the  original  poison 
becomes  intensified,  its  pernicious  influence  more  complete,  and 
its  specific  secondary  and  tertiary  effects  are  then  fully  developed. 

Many  of  the  diseases  implanted  by  specific  poisons  claim  the 
attention  rather  of  the  surgeon  than  the  physician,  and  therefore 
they  may  be  considered  as  not  properly  coming  within  the  scope 
of  this  text-book  of  medicine.  But  for  the  sake  of  the  patholo- 
gical doctrines  they  illustrate;  also  because  of  the  importance 
of  their  effects  upon  the  system,  and  in  relation  to  other  diseases, 
some  of  them  will  be  considered  here. 


CHAPTER   VII. 


DETAILED  DESCRIPTION  OF  THE  ENTHETIC  ORDER  OF  ZYMOTIC 

DISEASES. 

HYDROPHOBIA— Babies. 

Definition. — A  disease  peculiar  to  animals  of  the  canine  or 
feline  race,  the  specific  poison  of  which,  being  implanted  by  them 
in  man,  or  in  other  animals,  produces  a  similar  malady.  The 
saliva  or  secretion  issuing  from  tlie  mouth  of  the  diseased  or 
rabid  animal  conveys  the  poison  which  inoculates  rabies,  either 
through  a  wound  or  through  a  thin  epidermis  without  abrasion. 
The  period  of  incubation  of  the  poison  after  inoculation  varies 
from  four  to  sixteen  weeks,  or  even  longer,  before  the  malady 
becomes  developed.  The  disease  is  characterized  by  severe  conr 
striction  about  the  throat,  spasmodic  action  of  the  diaphragm,  and 


672 


SPECIAL  PATHOLOGY — HYDROPHOBIA. 


'  res*  at  t)m  epigastrium:  all  of  wl  i  r  brought 

about  by  attempts  to  take  fluid,  or  by  tht  least  !>■  f  current 

of  air  on  iJ  ux  of  the  bod$t  which  praft  the   nrx 

i  ejfecf  vesemMintj  that  produced  it/H>fl 
coki  hath.     Tenacious  atul  dummy  8uii>  §  nwutk 

Paro.ry.sms  of  phrensy,  or  of  uncontrol* 
(rabidity) t  supervene.     The  din  f  the  disem* 

three  to  six  or  seven  days,  tits  greater  number  of  cases  h 
imj  in  d<atk  on  the  wcond  ami  fourth  d  miom 

symptoms.    B& dh  is  'jew rally  wbddentwi  zpected. 

Pathology  and  Symptoms, — The  saliva  of  the  dog  or  other  animal 
labouring  under  rabies  is  cither  the  virus,  or  O  as  any 

menstruum  would)  the  poisonous  principle,  which  by  iuocuht 
]\i-m luces  hydrophobia  in  the  human  body.  The  disease  is  to 
named,  not  because  there  is  any  dread  of  water,  but  bttMl 
m:in  the  most  prominent  symptom  is  an  inability  to  swallow,  or  to 
attempt  to  swallow,  any  fluid,  on  account  of  the  extreme  sprang 
which  the  attempt  produces.  The  experiments  of  Hartwig  haw 
proved  that  the  poison  is  of  a  definite  character,  I  inay 

impregnate  various  substances,  and  that  it  retains  it 

a  long  period 

Twit  points  in  the  pathology  of  rabies  are  peculiar 
/,  that  a  long  period  of  latency  exists  in  the  human 
and,  second,  that  inoculation  is  not  always  followed   i 
development  of  the  specific  disease. 

With  regard  to  the  first  of  these  peculiarities,  it  is  to  be  noticed 
that,  although  in  some  cases  pain  has  been  felt  in  the  cicatrix  a 
tmsidcrable  time  after  the  accident,  and  in  a  few  a  slight  few* 

rapid  pulse  has  been  remarked  to  continue  from  the  receipt 
the  injury  to  tho  outbreak  of  the  malady,  still  the  symp( 
the  disease   in   man  seldom   show  themselves  sooner  than 
fortieth  day  after  inoculation,  and   rarely  after  two   years, 
matured  zymosis  seems  essential  to  the  production  of  the  full 
influence  of  the  poison,  and  it  may  be  that  a  double  zymosis  takes 
place,  as  in  the  case  of  the  venereal  virus,  first  in  the  part  and 
afterwards  in  the  system  (Miller),  the  result  of  win  *her 

to  multiply  the  poison  or  to  increase  its  virulence, 

ioubted  instances   are,  however,  on   record   in   w 
characteristic  symptoms  appeared  as  early  as  the  livtlfih 
(StDEY),  and  on  tho  eighth  day  (TfiOlLLlET),  who  t.  jtei 
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instances  of  their  occurrence  as  early  as  the  day  following  the 
injury.  The  duration  of  the  period  of  incubation,  however,  is 
sometimes  of  extreme  duration.  It  has  been  satisfactorily 
proved  to  extend  over  five  and  a  half,  six,  or  even  nine  months 
(Bergeron,  Brandreth);  and  there  is  on  record  a  large  body  of 
evidence  in  favour  of  the  opinion  that  the  incubation  stage  of 
hydrophobia  may  be  prolonged  not  only  over  a  series  of  months, 
but  also  of  one  year  at  least  An  analysis  of  sixty  authentic 
observations  by  Romberg  has  shown  that  the  shortest  interval 
between  the  introduction  of  the  poison  and  the  appearance  of  the 
disease  is  fifteen  days,  the  longest  from  seven  to  nine  months,  and 
that  the  average  period  is  from  four  to  seven  weeks.  The  in- 
quiries of  Dre.  Hamilton  and  Hunter  give  to  the  majority  of  cases 
a  period  of  incubation  from  thirty  to  fifty-nine  days.  In  the 
Transactions  of  the  Vienna  Medical  Association  a  case  is 
recorded  of  a  period  of  incubation  extending  over  two  years 
(Hassinger)  ;  but  this  is  discredited  both  by  the  elder  and  younger 
Qurlt,  of  Berlin,  whose  experience  in  veterinary  pathology  has  been 
very  extensive.  In  all  such  extremely  long  cases  the  question  may 
be  asked,  whether  the  disease  has  been  actually  inoculated  at  a 
period  so  far  back,  or  has  there  occurred  a  re-inoculation  at  some 
intervening  priod?  It  is  known  that  the  dog  in  the  early  stage 
of  the  disease  has  a  disposition  to  lick  the  hands,  face,  or  other 
exposed  parts  of  persons,  and  especially  of  those  with  whom  it 
is  familiar;  and  there  are  cases  on  record  where  the  disease  has 
been  implanted  in  this  way.  Mr.  Lawrence  mentions  the  follow- 
ing:— "  A  lady  had  a  French  poodle,  of  which  she  was  veiy  fond, 
and  which  she  was  in  the  habit  of  allowing  to  lick  her  face. 
She  had  a  small  pimple  on  her  chin,  of  which  she  had  rubbed 
off  the  top;  and,  allowing  the  dog  to  indulge  in  his  usual 
caresses,  he  licked  this  pimple,  of  which  the  surface  was  exposed. 
Thus  she  acquired  hydrophobia,  of  which  she  died."  While  this 
example  teaches  us  that  hydrophobia  may  be  implanted  without 
a  bite  being  inflicted,  in  this  almost  unconscious  manner,  it  ought 
to  deter  us  from  permitting  such  indulgences  to  a  dog.  The 
greatest  anxiety  and  misery  have  frequently  been  experienced 
for  many  months  by  those  who  have  been  thus  imprudent,  owing 
to  the  circumstance  of  rabies  having  subsequently  appeared  in  the 
animal  so  indulged  (Copland).  There  are  instances,  however, 
recorded  of  very  long  periods  of  incubation  after  a  bite,  where 
vou  I.  2  x 
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subsequent  inoculation,  independent  of  a  bite,  could  not  ha 
taken  place.  For  example,  there  is  a  case  published  by  Mr,  Bale 
Thomson  in  vol  i.  of  the  Lan&et  The  subject  of  it,  a  lad  aged 
eighteen*  had  been  twenty -five  months  in  close  confine  ■ 
prison*  and  during  that  time  had  never  been  exposed  to  the  bite 
of  any  animal.  He  had  been  bitten  severely  by  a  dog  seven 
years  before  in  the  right  hip,  and  the  scar  still  remained* 
During  the  whole  period  he  was  under  observation  he  was  sullen. 
gloomy,  and  reserved,  and  was  never  known  to  look  the  j 
the  face  to  whom  he  spoke.  Death  occurred  after  a  tin 
illness,  during  which  "the  most  decided  symptoms  of  hydf 
phobia  were  manifested,"  On  the  15th  of  May,  18^4-,  a  case 
admitted  into  Guy's  Hospital,  under  the  care  of  Dr.  II 
in  which  hydrophobia  appeared  to  have  been  develop 
years  after  the  bite  (Med*  Times,  1854). 

Such  observations  render  it  extremely  probable  that  the  juried 
of  incubation  of  the  specific  poison  of  hydrophobia  is  ind< 
and  the  circumstances  which,  in  man  especial  1\\  - 
the  duration  of  this  period,  or  prolong  it,  are  in  a  great  measure 
quite  unknown.  There  are  some  other  circumstances  which  #c*ni 
to  show  that  during  the  long  interval  of  apparent  latency  the 
quantity  or  the  virulence  of  the  implanted  poison  seems  to  in- 
crease, locally  at  least,  if  not  also  more  extensively  in  the  e 

First,  In  some  instances   there   are  evidences  of  a  slow  and 
silent  change  going  on  in  the  constitution,  indicated  by  sallow 
looks,  sunken  eyes,  a   pulse  somewhat  accelerated,  moi 
excited  and  weaker,  combined  with  sym]  >toi  ds  i  i  gn  i  te  n  d  del  ility 
(Copland), 

Second,  The  observations  of  Dr.  Marochett'u  wh  1   the 

Ukraine  in  1820,  and  who  maintained  that  in  that  country 
characteristic  pustules  were  observed  to  form  beneath  the 
near  the  orifices  of  the  submaxillary  glands,  between  the  thud 
and  ninth  day  after  the  infliction  of  the  bite.  This 
was  confirmed  by  M,  Magistel,  at  Boulay,  in  France,  in  1822>  who 
noticed  that  the  pustules  formed  frum  the  n&rth  till  the  thirty* 
Meo&tid  day.  He  observed  tw*»  forms  of  pustules,  a  crystalline 
and  an  opaque,  the  latter  of  which,  when  opened,  left  a  small 
ulcerated  cavity*  They  were  situated  on  the  sides  of  the /ram iim 
Unguis,  and  on  the  lateral  parts  of  the  inferior  surface  of  the 
tongue. 
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Third,  Changes  which  take  place  in  the  cicatrix  before  the 
development  of  characteristic  symptoms,  indicate  that  the  im- 
planted poison  there  undergoes  some  process,  the  nature  of  which 
is  as  yet  not  known. 

After  the  local  incubation  of  the  poison  is  complete,  its  specific 
action  appears  to  be  exercised  upon  the  medulla  oblongata  and 
the  eighth  pair  of  nerves,  and  subsequently  lesions  of  the  struc- 
tures supplied  by  the  branches  of  the  eighth  pair.    The  action  of 
the  poison  appears,  in  the  first  instance,  to  be  made  distinctly 
manifest  by  the  oesophageal  branch  of  the  eighth  pair,  producing 
that  derangement  of  function  which  gives  rise  to  the  charac- 
teristic symptom  of  the  disease,  or  to  the  extreme  difficulty  of 
swallowing,  especially  of  fluids;   while  the  spasmodic  catching 
of  the  breath,  consequent  even  on  touching  the  lips  with  any 
liquid,  proves  that  the  recurrent  nerve  is  equally  affected.     Subse- 
quently the  eye  and  ear  become  distressed  by  every  ray  of  light 
or  impulse  of  sound,  and  likewise  the  sense  of  touch  is  most 
painfully  excited  on  the  slightest  breath  of  air  passing  over  the 
surface  of  the  body,  all  of  which  distinctly  show  that  the  central 
and  spinal  nerves  must  be  functionally  affected.     In  a  still  more 
advanced  stage  the  suspicion,  the  irritability,  the  violence,  and, 
generally,  the  outrageous  and  uncontrollable  derangement  of  mind 
which  often  seizes  the  patient,  bringing  on  epilepsy  and  convul- 
sions, show  that  the  brain  itself  is  likewise  a  principal  seat  of 
the  action  of  this  terrible  poison,  especially  the  region  of  the 
medulla  oblongata.     The  effects  of  the  hydrophobic  poison  are 
often  so  violent  in  the  first  instance  as  to  cause' the  early  death 
of  the  patient;    and  the  bodies  of  many  persons  having  been 
examined  who  had  so  died,  not  a  trace  of  inflammation  or  other 
morbid  phenomena  were  discovered.     More  commonly,  however, 
some  structural   alterations  have  been   found,  limited  to  slight 
inflammation  of  the  brain,  the  spinal  cord,  or  of  their  membranes, 
and  of  the  lungs,  stomach,  or  structures  supplied  by  the  eighth 
pair  of  nerves.    Still,  the  brain,  the  lungs,  or  the  stomach,  may 
be  either  separately  or  conjointly  affected — phenomena  in  no 
degree  dissimilar  to  what  have  been  observed  in  whooping-cough, 
where  the  poison  seems  to  act  chiefly  on  the  vagus  nerve. 

The  organic  lesions  which  have  been  found  after  death  in  cases 
of  hydrophobia  are  as  follow : — 

When  the  membranes  of  the  brain  have  been  found  diseased, 
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the  appearances   have  been,  great  congestion,  especial];. 

also  effusion  of  serum,  sometimes  muddy,  into  the 
arachnoid  cavity,  and  into  the  ventricles.  In  an  interesting  case 
recorded  by  Dr,  EL  W.  Cunningham,  of  Her  Majesty's  4th  B 

peans,  the  layers  of  the  arachnoid  were  found  adherent 
many  places,  especially  along  both  sides  of  the  longitudinal  ninua 
The  adhesions  were  quite  soft  and  recent,  and  flakes  of  coagulated 
ti brine  floated  in  the  fluid.     The  brain  has,  in  sonic  \ 
OBfieS)  been  supposed  to  be  harder  or  softer  than  usual,  an 
have  more  bloody  points  than  in  health.    There  has  been  do 
lesion  noticed,  however,  that  could  be  directly  connected  with 
the  malady.     Changes  in  the  medulla  obtongtxta  and  the 
and  have  not  yet  received  sufficient  attention.     In  the  ci 
referred  to,  related  by  Dr.  Cunningham,  there  was  a  red* J 
in  the  substance  of  the  j7on&  varolii }  having  the  appearance 
inflammatory  softening*     On  the  lower  surface  of  the  medulla 
6blongai&}  at  the  origin  of  the  seventh,  eajldh,  and  ninth 
the  membranes  were  highly  vascular,  thickened, 
and  matted  together;    but  the  substance  of  the  nerves  at 
exit,  and  of  the   HfieduUat,  seemed  normaL      There   u 
reasons  for  believing  that  changes  actually  exist  in  arta, 

which  escape  the  detection  of  our  unaided  si 
specific  gravity   test,   combined   with   microscopic   exumtj 
may  yet  demonstrate.     The  mucous  merabrano  of  the 
and    oesophagus    have    been   seen    either    gi 
diffusely   inflamed,  as    also   that  of   the  stomach,  and 
trachea  and  bronchia.     The  latter  have  been  found  covered 
a  considerable  quantity  of  frothy  mucus,  while  the  pulmonary 
tissue  has  shown  marks  of  inflammation,  though  more  coinm 
only  of  great   congestion.      The   salivary  glands   h.  wwe 

occasionally  been  observed   increased  in  size,  and  vascular.     In 
a  case  of  hydrophobia  which  I  had  an  opportune 
at  Renfrew,  near  Glasgow,  the  most  prominent  morbid  changes 
visible  in  the  greatly  increased  vascularity  of  the  lungs,  and  of  the 
mucous  membrane  of  the  back  part  of  the  mouth,  pharynx,  ami 
larynx,  as  far  as  the  vocal  cords,     The  whole  of  nts  wen* 

covered  by  a  tenacious  frothy  mucus,  tinged  with  blood  The 
glands  surrounding  the  papillae  over  the  back  part,  of  the  tongi* 
were  very  much  enlarged,  not  unlike  what  I  have  \  in 

severe  cases  of  cholera.    So  also  were  the  submucous  glands  of  the 
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pharynx,  the  epiglottis,  and  the  larynx,  even  in  its  cavity,  and 
of  those  beneath  the  tongue.  Inflammatory  appearances  in  these 
parts  have  been  observed  by  Morgagni,  Babington,  Watt,  Portal, 
Troilliet,  Copland,  and  others. 

Symptoms. — The  wound  inflicted  by  the  bite,  whether  neglected 
or  dressed,  generally  heals  up  kindly,  leaving  a  cicatrix,  and  for 
a  time  the  patient  usually  suffers  no  other  derangement  of  health 
than  the  depression  of  spirits  which  his  apprehensions  are  calcu- 
lated to  excite.  A  few  weeks  or  a  few  months  having  elapsed, 
the  latency  of  the  poison  terminates,  and  the  disease  is  formed. 
The  course  of  the  affection  is  usually  divided  into  three  stages; 
the  first  stage  comprising  the  symptoms  which  precede  the 
difficulty  of  swallowing;  the  second  commences  with  the  difficulty 
of  swallowing,  and  terminates  with  the  overthrow  of  the  mind ; 
the  last  stage  embraces  all  the  concluding  phenomena. 

The  first  stage  commences  in  a  few  instances  by  the  patient's 
attention  being  aroused  by  a  numbness  extending  towards  the 
sensorium  from  the  injured  part  (which,  if  an  extremity,  may 
become  tremulous);  or  pain  is  felt  in  the  cicatrix,  sometimes 
severe  and  sometimes  trifling,  and  which  shoots  up  the  bitten 
limb,  following  in  general  the  course  of  the  nerve  towards  the 
trunk.  It  shoots  as  if  towards  the  heart,  but  there  is  no  evidence 
of  lymphatic  absorption.  Pain,  however,  is  by  no  means  constant, 
and  is  for  the  most  part  absent.  In  the  latter  case,  the  first 
symptom  is  chilliness,  with  headache,  or  a  slight  attack  of  fever, 
and  the  patient  is  more  excited  or  depressed  than  usuaL  These 
premonitory  warnings  last  but  a  few  hours,  or  at  most  a  few 
days ;  when  the  fatal  but  characteristic  symptom,  "  the  difficulty 
and  dread  of  swallowing  " — a  symptom  which  distinguishes  this 
malady  from  all  pothers — appears,  and  the  hydrophobic  stage 
commences. 

The  second  or  hydrophobic  stage  is  ushered  in  with  a  great 
difficulty,  if  not  an  utter  impossibility,  of  swallowing  any  liquid — 
a  symptom  which  generally  comes  on  suddenly ;  and  such  horrible 
sensations  accompany  the  effort,  that  whatever  afterwards  even 
recalls  the  idea  of  a  fluid  excites  violent  agitation  and  aversion. 
Some  patients  who  have  been  able  to  give  somo  account  of  them- 
selves, describe  the  hydrophobic  sensation  as  a  rising  of  the 
stomach,  which  obstructs  the  passage;  others,  as  a  feeling  of 
suffocation,  or  a  sense  of  choking,  which  renders  every  attempt  to 
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liquids  over  the  root  of  the  tongue  not  only  impost 
which  excites  convulsive  action  in  the  muscles  of  the  larynx, 
pharynx,  and  abdomen.     In  this  state,  says  Dr.  John   W\) 
"the  patient  finds  some  relief  from  running  or  widking,  which 
shows  that  the  lungs  are  not  yet  the  seat  of  any  great  oppression.* 

The  hydrophobia,  or  inability  to  swallow   fluids,   is 
accompanied  by  an  increased  flow  of  saliva,  termed  the 
phobic  slaver."    This  secretion,  as  the  disease  advances 
only  copious  but  viscid,   so  that  it  adheres  to  the  thr< 
causes  incessant  spitting,  and  the  quantity  expectorated  m:r 
taken  as  the  measure  of  the  violence  of  the  disease.      1' 
this  increased  How  of  saliva  is  oonsid<  an  effoH 

system  to  eliminate  the  poison  through  these  f 
and,  therefore,  mercury  in  large  doses,  to  promote  salivation,  has 
been   recommended    to    promote  elimination  in   tbia  and 

to    reduce    the    extreme    excitability  of    the    nervous    system 

(LlGGET). 

The  aversion  to  fluids  is  no  sooner  established  than  in 
i  m  of  symptoms  of  dreadful  severity,  or  a  highly  exalted  5 
of  every  corporeal  sense*  is  added.     Indeed,  it  is  hardly  po 
depict  the  sufferings  of  U  eat  from  this  cause;  for  t 

does  he  shrink  at  the  slightest  breath  that  blows  o^ 
the  passage   of  a  fly,  the  motion  of  the   bed-curtain,  or 
attempt   to   touch    him,   produces    indescribable    agony,    aln 
amounting  to  convulsions.     Dr,  Elliotson  states  that  the  eil 
produced  by  these  causes  very  much  resembles   that   pi 
upon  stepping  into  a  cold  bath.     The  sense  of  sight  U  n< 
source  of  terror  than  that  of  touch,  for  the  approach  of  a  candle, 
the  reflection  from  a  mirror,  or  other  polished  surface,  occa> 
the  same  distressing  effect     The  hearing  is  as  strongly 
as  the  other  senses,  so  that  the  least  noise,  and  especially  tliat 
of  pouring  out    flui<K    throws    hi  in    into    a    fearful    paroxysm 
An  attendant  who  sat   up  with  a  hydrophobic  \my  made  water 
within  his  hearing,  which  throw  the  sufferer  inb  lent 

ngitation.  The  degree  to  which  this  painful  ntate  of  the  sense* 
arrives  may  be  understood  when  it  is  stated  that  Majendie  record! 
the  case  of  a  deaf  and  dumb  child  who  heard  distinctly  in  thU 
stage  of  the  disease  The  patient,  thus  incessantly  hams&ed  ami 
pained  by  every  circumstance  around  him,  becomes  |  tnd 

irritable,  ami  at  length  sees  his  family,  relations,  and  Htn*ngt*r% 
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with  feelings  of  dislike  and  aversion,  and  sometimes  apparently 
with  horror. 

The  third  stage  commences  by  the  cerebral  functions  becoming 
disturbed,  the  mind  being  either  filled  with  dreadful  apprehen- 
sions, or  being  so  completely  overthrown  that  paroxysms  of 
uncontrollable  impulsive  violence  follow.  A  rabid  impulse  over- 
takes the  patient  to  tear  in  pieces  who  and  whatever  opposes  him. 
This  rabid  impulse  greatly  distresses  him;  and  it  is  often  strongest 
against  those  to  whom  he  is  most  attached,  although  he  struggles 
to  suppress  it.  In  this  stage  horror  is  strongly  depicted  on  the 
countenance,  every  symptom  is  aggravated,  the  saliva  grows  thick 
and  ropy,  while  the  poor  sufferer,  not  daring  to  make  the  slightest 
attempt  to  swallow,  spits  it  out  incessantly,  oftentimes  with  fre- 
quent retchings  and  vomiting.  In  this  state  he  sometimes  turns 
black  in  the  face,  falling  into  convulsions,  in  which  he  expires;  or, 
exhausted  by  his  great  efforts,  a  sudden  calm  ensues,  and,  as  if 
nature  gave  up  the  struggle,  he  dies  without  a  groan. 

Remote  Cause. — Hydrophobia  originates  in  animals  of  the  canine 
and  feline  races,  as  the  dog,  the  fox,  the  wolf,  the  jackall,  and  the 
cat,  as  a  specific  inoculable  disease,  but  from  what  peculiar  source 
is  altogether  undetermined.  It  is  probably  at  all  times  to  a 
certain  extent  endemic,  and  occasionally  epidemic  among  these 
animals.  It  has  been  supposed  that  it  is  excited  in  them  by  the 
great  heat  of  the  dog-days,  or  by  the  ceatvs  veneris ;  but  Troilliet 
has  shown  that  canine  madness  occurs  with  nearly  equal  frequency 
in  winter,  spring,  summer,  and  autumn.  The  poison  is  not 
peculiar  to  any  country.  Babies  is  found  equally  in  Europe, 
Asia,  and  America.  Neither  is  it  limited  to  climate.  It  prevails 
in  the  frozen  regions  of  Canada,  as  well  as  in  the  East  and  West 
Indies.  The  difficulties  attending  any  explanation  of  the  origin 
of  this  poison  are  at  present  not  to  be  surmounted ;  but  hydro- 
phobia once  originated  in  the  animals  that  have  been  mentioned, 
they  have  the  power  of  reproducing  it  by  their  bite,  not  only  in 
each  other,  but  probably  in  all  warm-blooded  animals,  certainly 
in  all  domesticated  animals,  as  the  horse,  the  elephant,  the  sheep, 
the  ox,  even  in  the  common  fowl,  and  in  man.  It  will  be 
necessary  to  the  proper  understanding  of  hydrophobia  to  give  a 
short  outline  of  the  disease  as  it  occurs  in  the  dog,  so  constantly 
associated  with  us  in  domestic  life,  and  the  principal  source  of 
the  disease  in  the  human  subject 
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The  symptoms  of  this  formidable  affection,  as  witnessed  in  the 
dog,  are  some  singular  departure  from  his  ordinary  habit- 
picking  straws  or  small  bits  of  paper  off  the  Hoar,  and  swallowing 
them;  licking  the  noses  of  other  dogs,  or  other  cold  surface*,  such 
as  stones  or  iron.  Besides  this,  he  is  observed  to  he  more  lonely, 
shy,  and  irritable;  his  voice  is  so  changed  that  his  bark  would 
not  he  recognized  by  those  who  have  known  his  \  to**; 

and  he  is  less  eager  for  his  food,  or  refuses  it  altogeth 
ears    and   his  tail    droop;   his    look   is   suspicious   and    I. 
and  sometimes,  from  the  very  commenoecnent,  there  is  a  redness 
and  watering  of  the  eyes.     In  a  short  time  saliva  begins 
from    his    month,  ho  "slavers,"  his    fauces    I  n    to  \m 

inflamed,   and    he    is    feverish.      The    animal,    though    hi_ 
irritable    and    easily    provoked,    still    obeys    the    \  hit 

master;  and  it  is  remarkable  "  that  the  dread  <>f  fluid 
the  Bight  of  them,  so  striking  a  feature  in  man,  is  oil 
in  dogs  and  other  animals,  for  many  dogs  i 
disease"   (Youatt).      In   many   dogs  the  symptoms   nevci 
higher  than  these;  hut  in  others  there  is  a  repugn 
and  a  readiness  to  be  aroused  to  extreme  rage  on 
of  u  stick,  whip,  or  other  instrument  of  punishment 
attempt    at    intimidation,    which    strikingly    el 
disease.     In  this  state,  however,  he  seldoms  fights  a  det 
battle,  but  bites  and  rui  .  still  even  this  miti 

bility  usually  ends  in  indiscriminate  aggression,  till  at  k*n   ' 
dies,  apparently  of  convulsions  or  asthenia  ;  <a  tY< 
excitement  and  functional  derangement     Majendie  h 
the  hydrophobic  dog,  and  found  no  characteristic 
In  all  cases,  however,  in  which  the  poison  has  had  time  to  set  up 
its  specific  actions,   the  principal  lesions  of  structure  are  found 
to  be  in  those  parts  supplied  partially  or  entirely  by  th< 
pair  of  nerves.     The  tongue  is  swollen;  the  fauces,  the   salivary 
glands,  and  the    mucous   membrane  at  the  the  larynx 

behind  the  epiglottis,  are  more  or  less  inflamed,     Tl  aiml 

lad  occasionally   inflamed,  and  so  is  the  mil 
membrane  of  the  stomach,  which  generally 

tare  of  straw,  hair,  jmper,  hay,  horse-dung,  and 
log    the    peculiar    morbid    propensitj  una!  ;  or 

vuid   of  those    substances,  it    contains   a    fluid 

■  uluured  chocolate.     Suoh  are  the  sympfco: 
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mena  of  hydrophobia  in  the  dog,  the  chief  source,  perhaps,  of  this 
fatal  malady  to  the  human  race. 

The  susceptibility  of  the  human  subject  to  this  poison  is 
by  no  means  universal,  for  only  ninety-four  persons  are  known 
to  have  died  out  of  one  hundred  and  fifty-three  bitten,  making 
the  chances  of  escape  as  three  to  two  nearly.  It  has  been 
thought  this  occasional  immunity  does  not  arise  out  of  any  want 
of  susceptibility  to  the  action  of  the  poison,  but  from  the  person 
being  bitten  through  his  clothes,  and  the  dog's  tooth,  conse- 
quently, having  been  wiped  clean  from  all  venom.  Meni&res, 
however,  says  he  met  with  seven  cases  in  which  the  dog  must 
have  bitten  through  several  folds,  and  yet  they  all  proved  fatal ; 
showing,  as  he  imagines,  the  little  importance  of  dress  as  a 
protection  from  this  malady. 

Neither  age  nor  sex  is  exempted  from  hydrophobia;  but  no 
instance  is  known  of  any  person  being  affected  with  hydrophobia, 
unless  antecedently  bitten  by  a  rabid  animal  capable  of  com- 
municating the  disease. 

It  is  a  question  of  much  moment  whether  the  saliva  of  a  patient 
labouring  under  hydrophobia  will  or  will  not  communicate  the 
disease.  It  may  be  stated  as  an  undeniable  fact  that,  during  the 
many  years  hydrophobia  has  been  studied,  no  instance  is  known 
of  its  having  been  communicated  from  one  human  being  to 
another,  although  many  instances  have  occurred  of  the  atten- 
dants having  been  bitten,  or  otherwise  accidentally  inoculated 
with  the  saliva  of  the  hydrophobic  patient.  The  only  circum- 
stance which  makes  this  law  at  all  questionable  is,  that  Majendie 
and  Breschet  inoculated  two  dogs  with  saliva  taken  from  a 
diseased  patient,  shortly  before  his  death  from  rabies,  and  that 
one  dog  shortly  afterwards  died  of  hydrophobia.  Persons  have 
also  been  seized  with  rabies  in  consequence  of  having  wiped  their 
lips  with  napkins  or  cloths,  or  other  articles  which  were  soiled 
witli  the  saliva  (Enaux,  Chaussier,  and  Aurelianus). 

The  dog's  tooth  generally  implants  the  poison,  or  at  least  some 
abrasion  appears  to  be  necessary,  either  of  the  cutaneous  or  mucous 
surfaces.  The  ancients  were  aware  of  this,  for  Celsus  observes 
that  the  integrity  of  the  lining  membrane  of  the  mouth  is  neces- 
sary to  the  operation  of  the  Psylli,  whose  office  it  was  to  suck 
out  the  poison  after  the  bite  of  a  rabid  dog;  and  Dioscorides 
expressly  orders  them  first  to  wash  their  mouths  with  astringent 
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wine,  and  afterwards  to  lubricate  the  cavity  with  <»il  With 
■  i  rtl  to  dogs,  Meynill  observes  that  "such  of  them  as  have 
ii  thought  to  become  affected  merely  by  the  contagion  of  the 
same  kennel  will  generally  be  found,  upon  minute  exatnin 
exhibit  the  marks  of  bites,  though  concealed  by  tl 
a  scratch  or  other  abrasion  exists,  a  rabid  dog  merely  licking  the 
part  is  sufficient  to  implant  the  poison  of  rabies. 

Diagnosis— When    hydrophobia  is   fully  formed    there   is 
disease  with  which  it  can  be  confounded;  but  there  are  n 
reported  cases  in  which  the  imagination  of  a  patient  bitten  by  a 
dog  has  been  so  powerful  as  to  induce  sympt  fling  the 

disease.     In  hysteria  the  difficulty  of  swallowing  exist* 
other  symptom.     Tetanus  is  the  disease  with  which  rabies  is  most 
apt  to  be  confounded;  yet  the  differences  are  sufficiently  marked 
The  spasm  of  the  muscles  is  more  continued   in   tetanus;   less 
remitting,  and  never  intermitting*     The  jaw  is  usually  much  in 
motion  in  hydrophobia,  in  frequent  attempts  to  clear  the  ni 
and  throat  from  the  peculiar  tenacious  mucus;  in  f 
fixed.     Tetanus  is  rarely  attended  with  aversion  to  liquids;  on 
the  contrary,  the  bath  is  grateful ;  nor  are  the  tetanic  paroxysms 
increased  by  the  sight,  hearing,  or  touch  of  fluid* 
makes  its  accession  usually  at  a  much  earlier  period  after  i 
tion  of  the  injury.     Physiologically,  while  tetanus  is  :i  disease  of 
the  true  spinal  system,  hydrophobia  involves  the  brain  also,  as 
.  vinced  by  the  disorder  of  intellectual  function  and  special  seu»6, 
even  early  in  the  disease.     Further,  the  two  disease  differ  jnv 
in  their  mode  of  induction.     Tetanus,  in  the  trauin 
caused  by  irritation  of  a  nerve,  and  by  d  ['inal 

marrow   in   those   which   are   idiopathic,       Hydroph  the 

result  of  a  specific  poison  introduced   into  the  circulation,  and 
thence  affecting  the  nervous  system  as  a  poison  would  {M.il  [ 
While   in   tetanus   the    stimulus   which   excites  vsens 

"operates  through   the  true   spinal  cord,  in   hydro] 
often  conducted  from  the  ganglia  of  special  sense,  or  even  from 
the  bruin,  so  that  the  sight  or  sound  of  tli t  ■  id** 

of  them,  occasions,  equally  with  their  contact,  or  with  that 
current  of  air,  the  most  distressing  convulsions"  (< 

Prognosis, — There  are  few  instances  of  any  ar  animal 

Buffering  from  this  di  iving  recovered. 

Treatment — As  there  arc  but  very  few  authenticated  canes  of 
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recovery  from  hydrophobia,  so  there  are  few  instances  of  any 
mitigation  of  the  symptoms  by  the  use  of  medicine.  All  that 
remains  is  to  mention  the  most  leading  experiments  that  have 
been  made,  with  the  hope  that,  as  they  have  not  been  successful, 
they  may  not  be  wantonly  repeated. 

Dr.  Hamilton  gives  twenty-one  cases,  and  adds — "many 
hundreds  more  are  on  record,"  in  which  venesection  lias  been 
unsuccessful,  though  frequent  and  copious.  Opium  has  been 
given  by  Dr.  Babington,  to  the  enormous  amount  of  180 
grains  of  solid  opium  in  eleven  hours,  without  the  slightest 
narcotic  effect,  or  the  slightest  mitigation  of  the  symptoms. 
Nord  has  given  a  drachm  of  belladonna  in  twelve  hours,  without 
any  benefit.  Dr.  Atterly  gave  to  a  child  eight  years  old  two 
drachms  of  calomel  by  the  mouth,  and  rubbed  in  two  ounces  and 
a  half  of  strong  mercurial  ointment  in  a  few  hours,  with  an  equal 
want  of  success.  A  ease,  however,  is  related  by  Ligget,  which  is 
said  to  have  been  successfully  treated  by  half-drachm  doses  of 
calomel,  given  to  the  extent  of  ptyalism,  induced  in  three  days, 
after  four  and  a  half  drachms  of  calomel  had  been  taken.  The 
case  really  appears  to  have  been  one  of  hydrophobia;  and 
recovery  is  said  to  have  been  complete  by  the  twelfth  day 
(Amer.  Quar.  Journal  of  Med.  Science,  Jan.,  1860).  Iron,  arsenic, 
nitrate  of  silver,  camphor,  musk,  cantharides,  turpentine,  tobacco, 
acetate  of  lead,  ammoniacal  solutions  of  copper,  hydrocyanic  acid, 
galvanism,  strychnine,  nitrous  oxide,  chlorine,  and  guaiacum, 
have  all  been  given  in  equally  large  doses,  but  have  signally 
failed.  These  include  some  of  the  most  powerful  medicines  in 
the  Pharmacopoeia;  and,  in  addition  to  these,  Ploucquet,  in  his 
Literatura  Medica  Dlgesta,  has  enumerated  nearly  150  others. 

The  failure  of  every  remedy  by  the  mouth,  and  the  inefficacy  of 
opium,  of  morphine,  and  of  laurel  water,  even  when  injected  into 
the  veins,  so  convinced  Majendie  that  in  hydrophobia  the  consti- 
tution was  armed  against  the  action  of  any  medicinal  substance, 
that  on  a  patient  labouring  under  this  disease  being  brought  to 
the  H6tel  Dieu,  he  determined  to  rely  for  all  treatment  on  an 
injection  of  warm  water  into  the  veins.  The  patient,  at  the  time 
of  the  operation,  is  represented  as  being  absolutely  insane,  so  as 
to  require  to  be  restrained.  In  this  state,  and  with  a  pulse  of 
150,  Majendie  injected  into  his  veins,  in  the  course  of  two  hours 
and  a  quarter,  two  pints  of  water,  at  the  temperature  of  100°. 
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At   the   conclusion   of  this   operation    tin.*    pulse    htiA    fi 
eighty,  and  the  patient  recovered  his  senses,  BO  -tint 

was  no  longer  necessary.  The  sequel,  however,  renders  it  doubt- 
ful whether  this  mitigation  was  desirably  at  the  price  of  the 
intense  Buffering  which  followed.    The  poor  man  live*!  Uvb 

•r  wards,  but  the  despondency  and  mental  &g 
nned,  and  at  the  end  of  three  day  oiaon  (or  the  state  of 

the  blood  induced  by  it  and  the  wanti  water)  appeared  to  set  up 
a  new  aeries  of  actions  on  the  synovial  membranes  of 
elbow*,  and  knees,  attended  with  excessive  pain,  sn  thut 
unable  to  Lear  the  weight  of  the  bed-clothes,  and    lie   died   in 
great  torture.      The  articulations  thus  affected  were  found,  on 
post-mortem    examination,   to    he    greatly   inflamed,   and 
cavities  tilled  with  pus,     This  case  is  remarkable  as  being  the 
one  in  which  life  was  prolonged  for  the  great-eat  period 
recorded  of  this  disease,     The  experiment  h;i  - 
by  Gaspard  and  others;  but  the  mitigation,  if  any,  has  been  ao 
slight  and  transient  as  to  give  no  encouragement  t 
it,    and,  tried  on  the  rabid  dog  by  Youatt  and  Mayo,  it 
r 1 1 1 i i iu nt ly  unsuccessful 

The  property  which  some  animal  poisons  have  of  controlling 
and  of  interrupting  the  artions  of  othei 

sfeitution  has  caused  even  animal  poisons  to  he  tried  in  the  i 

Ids  disease.    The  rapid  and  powerfully  acting  poison  of  the 
viper  led  to  the  hope  that  the  Lite  of  that  reptile  Q  an 

antidote  to  the  hydrophobic  virus;  but  the  experiment,  ti 
France,  Germany,  and  Italy,  upon   animals,  hn  rely 

unsuccessful    M*  Urindard  conceived  that  the  vaccine  virus  m 
influence  hydrophobia,  and  he  vaccinated  a  hydropic  i  in 

three  places,  and  afterwards  injected  five  charges  of  v;  npb 

into  the  veins;  but  the  child  died  without  any  marked  r 
and  in  tho  usual  time.     The  following  draught  has  be*  i 
rather  to  promote  euthanasia  than  to  hold  out  any  prospect  of 
cure: — 

K.   Spirit.    Mtihar,   BulpL,  Tinct   Opii,    a  a  Vf(xx  ;    Spirit 
Arnniut  bloroiorm,  n\xx,;  Mist  OampU.,  |wa;  !'<>  be 

often  as  may  be  tfe  (Cuhnixgiiam,  i.*  a  hues  l 

On  the  siimc  principle  ehlorodyne  ought  to  be  given.     (For  it* 
i'  page  502  ante,)      The  vapour  bath  is  &oruetic 
useful  in  moderating  spasm. 
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Preventive  Treatment — The  probabilities  are,  that  unless  the 
operation  of  excision,  or  cauterization,  be  performed  within  a 
few  minutes  after  the  bite  of  the  rabid  animal,  it  is  impossible 
to  save  the  patient  from  the  fatal  disease,  which,  according  to 
the  susceptibility  of  his  constitution,  may  threaten  him  at  any 
moment  In  all  probability  no  prophylactic  medicine  exists  in 
nature,  and  the  administration  of  any  potent  substance  by  way 
of  prevention  is  worse  than  useless;  for  without  protecting  the 
patient,  it  may  injure  his  constitution.  Mild  remedies,  if  they 
tend  to  tranquillize  his  mind  and  appease  his  apprehensions,  may 
be  innocently  employed. 

The  theory  which  maintains  that  a  zymotic  incubation  first 
takes  place  in  the  wound,  by  which  the  poison  is  originally  im- 
planted, suggests  the  most  rational  prophylactic — namely,  to 
destroy  entirely  by  potassa  fusa  the  whole  cicatrix,  where  prac- 
ticable, or  by  some  other  surgical  means  entirely  to  remove  it,  at 
as  early  a  period  as  possible,  and  previous  to  the  occurrence  of 
symptoms.  When  premonitory  symptoms  are  first  observed,  the 
following  plan  has  the  recommendation  of  Dr.  Maxwell  in  The 
Indian  Journal  of  Medical  and  Physical  Science,  and  of  Dr. 
Copland,  namely, — (1.)  That  the  original  cicatrix  be  freely  laid 
open,  and  suppuration  from  it  speedily  and  freely  produced.  (2.) 
The  nerves,  or  nerve,  leading  to  the  part  are  to  be  divided  with- 
out delay,  the  more  remote  from  the  wound  the  better.  (3.) 
Free  perspiration  should  be  promoted  by  the  hot  air  bath.  (4.) 
Bleeding  from  the  arm  to  syncope  in  robust  persons  with  sthenic 
symptoms,  or  cuppings  on  the  nape  of  the  neck,  are  modes  of 
practice  indicated  by  the  lesions  found  after  death. 

GLANDERS— Equinia. 

Definition. — A  febrile  disease  of  a  malignant  type,  resulting 
from  the  implanting  of  a  specific  poison  from  glandered  hot%ses. 
It  is  characterized  by  vascular  injection  of  the  nasal  mucous 
membrane,  from  which  an  aqueous,  viscid,  glutinous,  or*  purulent 
discharge  proceeds,  on  which  cJtancre-like  sores  are  formed, 
extending  to  the  frontal  sinus  and  neighbouring  mucous  sur- 
faces. The  lympliatic  glands  enlarge  in  the  vicinity  of  ttiese 
mucous  membranes.  A  tubercular  or  pustular  eruption  appears 
upon  the  skin,  followed  by  suppurating,  bloody,  or  gangrenous 
ulceration  in  various  paiis.     A  general  inflammation  of  the 
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lymphatics  and  of  (lie  glands  may  occur 
tumors  knmvn  as  "farcy  buds"  or  n 
gradua  Uy  suj  5  >  u  w  te,  a  red  uirit*. 

Pathology. — The  horse,  the  ass,  and  the  mule  are   li 

tinned    glanders.      It   occurs   under   fcwf    forms,   named 
respectively  gla  ndw  a  1  md  farcy.    Many  veterinists  have  consider*) 
those  varieties  to  be  distinct  diseases;  but  numerous  experiment* 
h&vti  demonstrated  that  they  have  their  origin  in  the  coj 
animal  poison.     It  appears,  however,  that  there  are  s  twim 

or  varieties  of  both  these  diseases.     Thus,  if  glanders  b< 
to  be  a  fever  with  a  running  of  matter  from  the  noe* 
distinguish  three  kinds:  one  consists  of  swelling,  ecchymosts,  and 
gangrene  of  the   mucous  membrane,  with  a  discharge  principally 
from  the  pituitary,  tracheal ,  or  bronchial   membrane;  another 
of  a  pustular  eruption  of  the  same  parts,  followed  by  ulcera- 
tion ;  while  a  third  consists  in  a  combination  of  th< 
of  disease.     Of  farcy,  also,  there  are  two  kinds :  the  b 
the  Ind  hut  farcy*     The  "bud  farcy'1  consists  in  the  formation  of  a 
number  of  tumors  on  different  parts  of  the  body,  as  on  the  head* 
neck,  and  extremities,  and  particularly  on  the  hinder  ouea,  these 
tumors  being  formed  not  only  by  enlargement  and  in tianmr 
of  the  glands,  hut  also  of  the  areolar  tissue,  and  which,  at  the 
end  of  four  or  live  days,  soften  and  ulcerate.     Similar  tumors 

said  bo  form  in  the  substance  of  the  pituitary  mei 
which  quickly  suppurate  and  cause  death.  The  *  buttoi 
is  an  inflammation  limited  to  the  lymphatic  glands  and  vessels, 
without  involving,  in  any  considerable  degTee,  the  areolar  tissue. 
It  usually  commences  in  the  hinder  extremities,  causing  lame- 
ness and  enlargement  of  the  limb :  and  when  the  valves  of  the 
lymphatics  become  thickened,  it  forms  a  tumor  call*  \uney 

bud;'1  while  if  the  lymphatic  vessel  itself  be  inflamed,  it  is  termed 
"farcy  pipe.19      It  may  be  shortly  stated,  that  in  ■ 

il  passages  especially  suffer  ;  while  in  farcy  it  is  the  lymphatic 
system  which  is  affected. 

It   has  been   determined   by   a   number   of    severe 
occurring  to  persons  employed  about  glandered  horses,  that  the 
poison  producing  them  is  capable  of  being  transmits 
horse  to  the  human  subject,  and  again  from  the  human  subject  to 
the  horse  and  to  the  ass;  and  there  is  reason  also  to  belies 
is  capable  of  being  transmitted  from  one  human  being  to  an*' 
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(Zimmerman,  in  Virch.  Arch.,  voL  xxiii.,  p.  209,  and  Year-Book 
of  New  Syden.  Society,  1862).  The  attention  of  the  profession  was 
first  called  to  this  interesting  subject  by  Mr.  Muscroft,  in  The 
Edinburgh  Medical  and  Surgical  Journal,  in  the  year  1821, 
where  he  relates  the  case  of  the  whipper-in  of  the  Bradworth 
hunt,  who  wounded  himself  in  cutting  up  a  glandered  horse  for 
the  kennel,  and  died,  at  the  end  of  a  week,  of  confirmed  glanders ; 
and  two  similar  cases  appeared  in  the  same  work  about  two  years 
afterwards.  Simultaneously  with  Mr.  Muscroft,  Dr.  Copland,  in 
the  course  of  a  discussion  at  the  Medico-Chirurgical  Society  of 
London,  stated  that  the  fact  of  the  disease  having  been  thus  com- 
municated had  been  proved  by  cases  that  had  occurred  in  Ger- 
many, and  which  were  published  in  Rusts  Magazine  for  1821. 
The  cases  excited  but  little  notice  till  Mr.  Travers  published  his 
valuable  work  on  Constitutional  Irritation,  in  1828,  containing 
a  letter  from  Professor  Coleman  on  the  transmission  of  glanders 
from  the  horse  to  man,  and  from  man  to  the  ass,  together  with 
some  other  cases  which  had  fallen  under  his  own  observation. 
The  subject  was  now  followed  up  by  Dr.  Elliotson,  in  two  papers 
in  the  Transactions  of  the  Medico-Chirurgical  Society,  narrating 
three  cases  which  had  occurred  in  his  own,  Dr.  Boots's,  and  Dr. 
Williams's  practice.  At  length  all  the  then  known  facts  were 
collected  in  an  elaborate  paper  by  Bayer,  in  the  sixth  volume  of 
the  Memoires  de  VAcademie  Royale  de  Medecine. 

In  the  cases  collected  by  Rayer,  the  nose  and  nasal  foss®  had 
only  been  examined  in  four  cases  out  of  fifteen,  and  in  these 
there  was  found  either  ecchymosis,  ulceration,  or  gangrene  of  the 
mucous  membrane  of  the  septum  nasi,  or  of  the  sinuses.  The 
mucous  membrane  of  the  larynx,  or  trachea,  has  likewise  been 
found  studded  either  with  the  peculiar  eruption,  or  diffusely 
inflamed  or  ulcerated,  so  much  so  that  in  one  case  the  epiglottis 
was  in  part  destroyed.  The  lungs  have  likewise  been  found 
either  gorged  with  blood,  or  the  seat  of  lobular  pneumonia,  or  of 
vomicae,  with  typhoid  symptoms — broncho-pneumo-typhus,  as  it 
is  called  in  Germany.  In  Dr.  Boots's  case  there  was  an  encysted 
abscess  of  the  lung,  which  contained  about  two  ounces  of  pus. 
Besides  these  affections  of  the  more  vital  organs,  a  number  of 
small  farcy  tumors  have  been  found  in  different  parts  of  the  trunk 
and  extremities,  and  perfectly  remote  from  the  point  originally 
punctured.    These  tumors  were  in  different  states  of  inflamma- 
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tion,  some  being  white  and  indurated,  others  soft  ami  injected, 
an  id  others  in  a  state  of  suppuration.      In  Dr. 

ceaa  on  the  hack  of  the  hand  communicated  with  the  articiiia- 
tion  of  the  metacarpal  bones;  and  in  another  cas  ee*&  had 

opened  into  the  knee-joint.     The  absorbent  vessels  have  likewise 

u  found  inflamed  along  the  arm  from  the  point  of  puncti 
site  of  primary  inoculation,  and  the  glands  to  which  they  \ i 
been  found  enlarged  and  indurated,  or  in  a  state  of  suppui 

The  result  of  all  these  observations  nhows  that  m  cases  of 
glanders  a  specific  poison  is  implanted  which  infects  the  blood! 
and,  after  a  given  period  of  latency,  produces,  in  slight  eases,  an 
abscess  at  the  point  of  puncture,  followed  by  some  tumors  in  the 
oour96  of  the  absorbents  connected  with  the  punctured  part      la 

* -re  cases  fever  is  previously  set  up,  and  after  this  I 
tinned  for  some  days,  there  follows  either  a  diffuse  or  an  crnj 
inflammation  of  the  mucous  membrane  of  the  nostril 
trachea,  terminating  in  suppuration,  ulceration,  or  gai  afan 

some  inflammatory  affection  of  the  lung,  together  with  the  usual 
farcy  button  or  bud  tumors  in  different  parts  of  tht-  b 

Symptoms. — Glanders  may  be  either  acute  or  chnun 
-landers  is  expressed  by  primary  fever,  followed  by  local  in:' 
mution ;  chronic  glanders,  when  the  local  inflammation- 
The  proportionate  number  of  cases  of  each  kind  is  not  uieA 

The  acute  disease  is  ushered  in  by  an  attack  of  primary  fever, 
with  or  without  rigors,  and  followed  by  pains  in  the  limbs  so 
severe  as  often  to  be  mistaken  for  an  atta  rheumal 

Suine  days  after,  the  pained  parts  become  the  seat  of  phlegmonous 
tumors,  accompanied  with  much  pain,  redness,  and  ten 
these  more  commonly  terminate  in  abscess,  sometimes 
a  laudable  pus,  but  more  usually  a  bloody  sanies,  and 
become  gangrenous.     Towards  the  close  of  the  disease,  in  all 
all  cases  there  has  been  a  discharge  of  matter  more  or  lee 
lent,  viscid,  and  mixed  with  blood,  from  the  nostrils.     The  quan- 
tity, however,  has  in  general  been  inconsiderable,  air  noes 
scarcely  appreciable.     The  period  at  which  this  symptom  appears 
>t  constant     It  has  been  seen  as  early  as  the  fourth,  and  a* 
late  as  the  sixteenth  day,      In  the  course   of  the  disease  the 
eyelids  are   generally    tumefied,   and    discharge    a   thick    viscid 
matter,  like  that  from  the  nose;  and  enlargement  of  the  sub- 
maxillary glands  occurs. 
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One  of  the  most  remarkable  symptoms  of  acute  glanders  in 
man  is  the  eruption  of  pustules  on  the  face,  trunk,  limbs,  and 
genital  organs.  This  eruption  has  been  compared  to  varicella, 
to  small-pox,  and  to  ecthyma;  but  in  fact  it  is  an  eruption 
sui  generis,  and  cannot  be  compared  to  any  other.  It  has  been 
observed  to  occur  about  the  twelfth  day,  and  to  be  preceded  and 
accompanied  by  profuse  fetid  sweats.  Besides  this  eruption,  a 
number  of  black  bullae  have  been  observed  on  the  nose,  forehead, 
below  the  ears,  on  the  fingers,  toes,  and  genital  organs,  and  these 
have  been  followed  by  gangrene  more  or  less  extensive  and  deep. 

The  pulse  is  full  and  quick  in  the  early  stages,  but  towards  the 
close  it  becomes  rapid,  small,  irregular,  and  even  intermittent. 
The  tongue  varies,  as  in  typhus,  being  first  white  and  coated, 
and  subsequently  brown  or  black.  Diarrhoea  and  meteorism  often 
complicate  the  disease,  and  blood  has  been  observed  in  the  stools. 
Cerebral  disturbance  has  come  on  as  early  as  the  second  day,  but 
more  commonly  not  till  towards  the  tenth ;  sometimes  marked 
by  a  singular  want  of  intelligence,  at  others  by  a  sinister  presenti- 
ment, followed  by  stupor  and  death. 

Acute  glanders  is  rapid  in  its  course,  and  two-thirds  of  the 
cases  have  terminated  before  the  seventeenth  day;  some  have 
died  on  the  twenty-first  day,  a  few  on  the  twenty-eighth  day, 
and  only  one  has  survived  till  the  fifty-ninth  day. 

Chronic  glanders,  or  farcy,  differs  from  acute  glanders  in  the 
circumstance  of  the  local  lesion  preceding  the  general  febrile 
derangement,  the  introduction  of  the  poison  being  followed  in  a 
few  hours  by  inflammation  of  the  lymphatics  proceeding  from  the 
wounded  part,  and  extending  sometimes  to  the  elbow  or  axilla, 
and  involving  the  axillary  glanda  These  effects  are  followed  by 
inflammation  and  extensive  abscesses  in  the  subcutaneous  cellular 
tissue,  often  involving  the  whole  limb.  From  this  state  the 
patient  may  recover;  but  should  these  abscesses  be  multiplied 
over  various  parts  of  the  body,  and  be  accompanied  either  by  the 
pustular  or  gangrenous  vesicular  eruptions,  or  by  both,  the  result 
is  generally  fatal,  for  hectic  symptoms  supervene,  and  hasten  the 
final  catastrophe. 

The  disease  has  terminated  within  a  fortnight,  but  more  com- 
monly it  has  not  proved  fatal  till  the  end  of  a  month ;  and,  in 
cases  still  more  chronic,  a  twelvemonth  has  been  known  to  elapse 
before  the  patient  finally  recovered  or  died.    Such  are  the  general 
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phenomena  of  acuta  and  chroma  glande  ^a   been 

observed  in  the  human  subject 

Cauae. — The  remote  cause  of  glanders  in  the  horse  is  bat  lift 
understood.  It  is  probably  due  to  a  specific  miasmatic  poison* 
having  a  peculiar  affinity  to  the  horse,  and  animals  of  his  clan* 
Glanders,  however,  when  it  affects  the  human  subject,  ha*  in  all 
instances  been  distinctly  traced  to  the  glandered  horse  as  the 
remote  cause,  for  no  instance  is  known  of  the  disease 
primarily  in  man, 

In  the  horse  certain  predisposing  causes  greatly  favour,  and 
perhaps  necessary  to  the  spread  of  glanders,  such  as  dii  I 
ill-ventilated  stables,  especially  if  the  situation  he  low  and  dam 
Horses  when  crowded  on  board  transports  are  greatly  lia' 
to  this  affection.  The  Arab,  in  transporting  his  horses  from 
Arabia  to  India,  always  chooses  that  part  of  the  year  when  the 
ige  is  shortest,  lest  the  accidents  incident  to  a  long  voyage 
might  oblige  the  hatches  to  be  closed,  and  want  of  ventiUt 
promote  the  development  of  glanders.  Bad  food  is  a  powerful 
pi  (disposing  cause  in  the  horse,  especially  when  these  animal*  ait 
picketed  on  service,  and  thus  exposed  to  the  inclemency 
weather.      At  the  close  of  a  campaign  the  cavalr  often 

decimated  by  this  disease,  and  towards  the  termination 
Peninsular  war  the  losses  from  this  cause  are  said  t  I  gen 

enormous.  The  cases  occurring  in  the  human  subject  are  too  few 
to  allow  of  any  inference  being  drawn  as  to  the  influence  of  tb* 
predisposing  causes  in  the  production  of  glanders;  but  tins  dbcaiO 
generally  occurs  in  young  men,  and  probably  a  close  invr* 
would  hav©  shown  that  the  habits  of  the  patient  were  soich  aft 
to  fall  within  those  laws  which  favour  the  production  of  the 
disease  in  the  horse. 

The  majority  of  veterinary  surgeons,  of  stable-keepers,  and 
coach  proprietors,  believe  that  the  disease   is  contagious  among 
horses,  and  if  a  glandered  horse  has  been  introduced  into  liable*, 
the  stock  in  these  stables  have  become  diseased     There 
districts  in  which  some  fanner,  by  the  loss  of  &  considerable  pari 
of  his  team,  has  not  had  sufficient  proof  of  the  oommunieabt 
nature  of  glanders.      In  this  country  the  law  is  severe 
offering  for  sale,  or  even  working,  a  glandered  home;  which  show* 
that  the  opinion  of  our  ancestors,  time  out  of  mind,  has  been 
glanders  is  a  contagious  and  a  fatal  disease.      In  Germany 
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belief  of  contagion  is  so  general  that  it  is  said  the  law  directs 
any  horse  that  has  been  in  contact  with  a  glandered  animal  to 
be  immediately  killed  Again,  Professor  Coleman  has  produced 
glanders  by  direct  inoculation  from  horse  to  horse;  so  also  have 
Professors  Peal  and  Renault;  while  Leblanc  assures  us  that  he  has 
repeated  these  experiments  till  he  has  demonstrated  that  not 
only  is  glanders  contagious,  but  that  farcy  and  glanders  are 
mere  varieties  of  the  same  disease, — the  farcy  matter  producing 
glanders,  and  the  matter  of  glanders  producing  farcy. 

Cases  of  the  transmission  of  glanders  from  the  horse  to  man 
are  now  numerous;  and  that  the  disease  is  actually  glandere 
has  been  shown  by  Professor  Coleman,  who  directed  two  asses  to 
be  inoculated  with  matter  taken  from  the  arm  of  a  person  then 
labouring  under  this  disease,  consequent  on  a  puncture  received  in 
dissecting  a  glandered  animal,  and  both  animals  died  of  glandere. 
These  experiments  have  been  repeated,  with  similar  results,  by 
Gerard,  Hering,  of  Stuttgardt,  and  more  recently  by  Leblanc,  with 
matter  taken  from  a  patient  that  died  glandered  under  the  care 
of  Rayer,  so  that  no  doubt  can  exist  of  the  fact  It  seems  proved, 
therefore,  that  glanders  is  transmissible  from  the  horse  to  man, 
and  again  from  man  to  the  ass.  It  has  been  contended,  also,  that 
if  glanders  is  transmissible  from  man  to  animals,  the  disease  must 
be  capable  of  being  communicated  from  one  human  subject  to 
another;  and  a  case  of  this  description  appears  actually  to  have 
occurred  in  St  Bartholomew's  Hospital  about  twenty  years  ago, 
when  the  nurse,  a  healthy  woman,  contracted  the  disease  from  a 
patient  in  the  ward,  and,  after  a  short  illness,  died  with  every 
symptom  of  glanders. 

The  fact  of  repeated  inoculation  with  glandered  virus  dis- 
tinctly shows  that  fomites  may  be  so  infected  as  to  produce  the 
disease.  The  spread  of  the  malady  has  been  attributed  to 
healthy  horses  having  drunk  out  of  the  same  pail  or  trough  with 
a  glandered  horse,  or  to  licking  the  neighbouring  rack  or  parti- 
tions of  the  stalls  in  which  a  glandered  horse  had  been  placed 
Mr.  White  attributes  the  occurrence  of  glanders  in  a  mare  and 
two  foals  to  some  hay  left  by  a  team  of  glandered  horses  being 
blown  into  their  paddock. 

The  specific  poison  of  glanders  has  been  introduced  into  the 
system  both  by  the  cutaneous  and  mucous  tissues.  The  disease 
has  been  produced  by  inserting  the  virus  under  the  cutis  with  a 
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la  nee t,  and  by  rubbing  it  on  the  greasy  heel  of  a  hore<- 
also  bevri  producer!  by  inoculating  the  mucous  membrane  of 
nose  of  the  horse,  or  by  smearing  that  membrane  with  fan 
matter.     Farcied  matter  lias  also  been  made  up  int.  and 

introduced   into   the    stomach   of  the  horse,  am 
resulted,     There  can  be  no  doubt,  therefore,  that  the  potao 
absorbed   both  by  the  cutaneous  and  raucous  tissues,  and  that, 

being  absorbed,  it  infects  tl i ■-  bl I     This  latter  fact  has  1 

distinctly  proved  by  Professor  Coleman,      "I   1  this 

gentleman,  "produced  the  disease  by  first  removing  the 
blood  from  an  ass,  until  the  animal  was  nearly  exh 
then  transferring  from  a  glandered  horse  blood  from  th> 

sty  into  the  jugular  vein  of  the  ass,     Th  ass 

was  rapid  and  violent  in  degree;  and  from  tins  animal,  by  in 
lation,  I  afterwards  produced  botli  glanders  and  farcy.     In  ac 
glanders,  therefore,  the  blood  is  undoubtedly  affect 

Period  of  Latency, — The  poison  of  glanders  has  its  peri* 
latency,  like    all    other    morbid    poisons,  and    that    | 
general  short     Two  asses  were  inoculated  by  Mr,  Tin 
about  a  rid   the  other  a  year  and   a   half  old,  and  in 

first  the  maxillary  glands  became  tender  on  the  second   I 
the  discharge  from  the  nostrils  was  established  on  the  third 
the  other  the  maxillary  gland  enlarged  on  the  third  day 
discharge  from  the  nostrils  did  not  take  place  till  tl 
Sometimes,  however,    the    incubation    is  much    longer.     In 
Prcc&8~v&rhal  *Ie  VEvoh*  de  Lpon  a  case  is  given  of  n 
was  inoculated  with  farcy  matter,  but  the  disease  did  not  appear 
till  the  end  of  three  months,  and  then  precisely  at  the  j 
puncture.      M+  Gerard,  an  ex-veterinary  surgeon  of  the  Frei 
**artillerie  de  la  garde,"  states  that  he  introduced  the  in 
the  discharge  every  day  into  the  nostrils  of  certain  hor 
means  of  a  brush,  and  that  the  disease  appeared  in  one  •  n  the 
seventh  day,  but  in  two  others  not  till  the  thirty-second  ri 

In  the  human  subject  the   poison  has  in  general  be« 
from  two  to  eight  days  after  the  accident  of  h  n. 

Prognosis, — Of  fifteen  cases  of  acute  glanders  collected  by  Raver 
only  one  recovered      Of  fifteen  cases  of  acute  fan 
recovered    Of  seven  cases  of  chronic  farcy  only  one  died.     < If tbe 
three  eases  of  chronic  glanders  two  died     A  favourable  pn  >gn 
eonscqueotly,  is  only  warranted  in  the  chroni>  f  the  discaja 
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Diagnosis. — "Acute  glanders,"  says  Rayer,  "cannot  be  con- 
founded with  poisoning  from  puncture  in  dissecting  or  opening 
dead  bodies ;  for,"  he  adds,  "  out  of  fifty  such  cases  reported  by 
various  authors,  no  mention  is  made  in  them  of  a  discharge  from 
the  nostrils,  or  of  a  nasal  or  laryngeal  eruption  being  found  after 
death,  or  of  the  peculiar  cutaneous  eruption."  Leblanc  also  states 
that  he  has  inoculated  the  horse  with  a  great  number  of  other 
morbid  secretions  from  the  human  subject,  but  has  in  no  instance 
produced  any  disease  similar  to  glanders.  It  may  for  a  short 
time  be  mistaken  for  rheumatism,  but  the  occurrence  of  the 
secondary  actions  quickly  dispels  this  error.  It  is  perhaps 
impossible  to  enumerate  every  difficulty  that  may  occur  in  the 
diagnosis;  but  when  any  doubt  exists,  an  inquiry  into  the  habits 
and  previous  employment  of  the  patient  will  probably  solve  the 
problem ;  or  the  inoculation  of  a  healthy  animal  is  an  excellent 
counter  proof. 

Treatment — All  the  remedies  hitherto  tried  in  acute  glanders 
have  failed,  for  only  one  patient  out  of  fifteen  has  recovered,  and 
that  not  from  any  particular  treatment.  Blood,  when  taken  at 
the  commencement,  has  been  found  buffed,  and  some  momentary 
relief  has  been  afforded;  but  prostration  and  stupor  have  quickly 
followed,  while  leech-bites  have  become  gangrenous.  The  coming 
on  of  typhoid  symptoms  has  led  to  the  administration  of  quinia, 
valerian,  serpentaria,  ammonia,  and  other  stimulating  medicines ; 
but  all  of  them  have  failed.  Vomiting  and  purging  have  likewise 
been  had  recourse  to;  but  these  measures  have  been  equally 
unsuccessful.  It  is  probable,  therefore,  that  the  cure  of  this 
disease  depends  on  the  discovery  of  a  specific  remedy,  and  experi- 
ments in  treatment  may  be  warranted  as  the  only  chance  of 
subduing  a  malady  which  has  so  constantly  proved  fatal  In  the 
more  chronic  forms  of  the  disease  the  recovery  of  the  patient  has 
appeared  to  be  owing  to  the  excellence  of  his  constitution  during 
the  natural  elimination  of  the  poison,  and  to  a  generous  diet, 
rather  than  to  any  powerful  effect  produced  either  by  general 
or  local  treatment. 

Preventive  Treatment. — The  prophylactic  treatment  is  the  same 
as  that  of  all  other  contagious  diseases;  namely,  being  careful  to 
avoid  all  contact  with  the  morbid  poison,  and  especially  when  a 
finger  or  other  part  of  the  hand  is  abraded;  and  if  by  accident  the 
veterinary  surgeon  should  inoculate  himself,  he  ought  instantly 
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to  destroy  the  part  with  potassa  fitsa.     It  has  been  recommend 
after  the  disease  is  set  up,  to  extirpate  the  enlarged  glands;  hot 
according  to  the  doctrines  set  forth  in  the  text,  this  practice  b  a* 

unwarrantable  as  hop.  ' 


MALIGNANT  PUSTULE  (VESICLE  7)—Pustui*  Mati&ta. 

Definition, — The  result  of  a  specific  poison  implanted  on 
uncovered  part,  which  prodncss,  in  the  first 
file  the  bite  of  a  gnat,  cmd  a)  a  minute 

ilia/r  form  of  gangrenous  inflammation  is  cec 
rapidly  Spreads  from  the,  point  first  affected  to  the  f 
tissues.     lift r* feiung  arid  blackening  of  tkil 
and  death  of  tissue  is  so  (hat  the  pari  <  hen 

a  knife — no  pain  ath  nda  tke  incisions,  crops  of  secondar 
form  round  am  &r\  rw  of  lymph 

become  im$amsds  the  breath  fetid,  and  death  folio  I  alt 

indications  of  septic  poisoning  (Budd). 

Pathology  and  Historical  Notice. — This  disease   h 
familiarly  known    and   described    by    French,   German,    R 
Swedish,  Lapland,  and  Italian  medical  men;  and  it  fatal 

every  year  to  a  large  number  of  persons  in  various  parts  qI 
British  medical  men  are  not  generally  familiar  with 
and  its  occurrence  in  this  country  escaped  general  re  i  till 

(In-  admirable  papers  of  Dr.  William  Budd  on  the  subject 
the  meeting  of  the  Medical  Ass*x*iation  in  London,  and  published 
in  the  British  Medical  J  of  1863)  gave  a  full  account  ct 

the  literature  of  the  subject,  and  showed  that  maligna?!  ? 
has  been  long  known   in  this  country  as  an  epizootic,   causing 

ry  year   a  large   mortality  among  English   live  The 

»mm,*  "Mack  quarter?   or 
"blood"  (the  name  by  winch  the  malady  is  known  in  the 
are  the  same  diseases  as  the  "charbon"  "q< 
of  the  French,  and  the  "milzbrand"  of  the  Germans.     From  the 
writings  of  Dn   Budd  on  this  subject  the  following  account  rf 
this  remarkable  and  terrible  disease  is  taken       T!u-  disease  faa* 
prevailed  from  time  immemorial,  in  various  continental  count 
in  oxen,  sheep,  h  od  other  animals;  and,  concurreal 

the  cases  of  malignant  pustule,  wliich  are 

ulatiun   from   the  morbid   material    of   tli0fr< 


PATHOLOGY  AND  PROPAGATION  OF  MALIGNANT  PUSTULE.      695 

cases  occur  in  which  the  exact  Vehicle  of  the  poison  cannot  be 
identified;  but  these  cases  have  all  the  significant  peculiarity, 
that  the  disease  is  always  seated  on  some  part  of  the  person  which 
is  habitually  uncovered. 

In  animals,  and  especially  in  oxen,  the  action  of  the  specific 
poison  seems  to  be  even  more  virulent  than  it  is  in  man.  Death 
is  more  speedy;  there  is  a  more  rapid  spread  of  gangrene;  and 
while  the  animal  is  yet  living,  the  extrication  of  fetid  gases  from 
the  tissues  of  the  parts  affected  goes  on  to  a  great  extent.  The 
contagious  property  of  the  poison  -is  possessed  in  the  highest 
degree  by  the  lymph  contained  in  the  characteristic  vesicles,  and, 
next  to  this,  by  that  peculiar  exudation  which  occurs  in  the 
areolar  tissue  of  the  affected  part,  and  in  that  of  various  paren- 
chymatous organs,  and  sometimes  in  the  serous  cavities  of  the 
chest  and  abdomen. 

The  identity  of  the  malignant  pustule  of  man  with  the 
"  charbon"  of  cattle  has  been  satisfactorily  proved,  by  the  fact 
that  the  disease,  when  contracted  by  man,  has  been  communicated 
back  to  the  animal  by  inoculation  from  man. 

It  is  only  at  the  onset  that  the  disease  is  a  local  one ;  but  very 
soon  general  poisoning  ensues,  which  is  due  to  the  after-diffusion 
of  the  morbid  changes  and  products  engendered  in  the  part  first 
affected.  This  is  a  very  important  point  in  the  pathology  of 
the  disease,  and  with  a  view  to  successful  treatment;  and  it  is 
inferred,  not  only  from  the  order  in  which  the  morbid  phenomena 
succeed  each  other,  but  still  more  clearly  from  the  fact  that  the 
early  destruction  of  the  diseased  part  by  caustic  not  only  prevents 
the  development  of  the  constitutional  disorder,  but  in  many  cases 
issues  in  a  perfect  and  speedy  cure. 

Propagation  of  the  Disease. — The  disease  may  be  communicated 
to  man  in  the  following  ways: — (1.)  By  direct  inoculation,  as  in 
the  case  of  butchers,  farmers,  skinners,  herdsmen,  drovers,  and 
others,  in  whom  accidental  inoculation  with  it  appears  to  be  an 
event  of  no  uncommon  occurrence  in  countries  where  "charbon" 
is  most  rife.  (2.)  By  means  of  the  skin,  or  simply  by  the  hair 
of  diseased  beasts.  Trousseau,  for  example,  relates  that  in  two 
factories  for  working  up  horse  hair  imported  from  Buenos  Ayres, 
and  in  which  only  six  or  eight  hands  were  employed,  twenty 
persons  died  in  the  course  of  ten  years  from  malignant  pustule. 
There  are  many  other  cases  related  by  Dr.  Budd,  and  some  which 
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h€    vims    of  m 

n  the  dried  stato 
powers  for  an  indefinite  period  of  time.    The  disease  raaj 
propagated  through  boofe,  bcrua,  and  the  fat 

and  tallow  of  animals  dead  of  tba  "cftordon/1     i*l)  ease 

he  communicated  by  eating  the  flesh  of  animals  killc 
ffected  with  it,  W  alfiO  by  i  Ik  anrl  butter  of  nil 

s.     (4.)  Insects  which  have  been  in  with  the 

or  carcases  of  diseased   cuttle  may  conn  e   the  dii 

man.     Most  commonly  it  is  the  insects  with  piercing  pi 
mofa  is  god-flies^  after  having  sucked  the  putrid  jui 

sick  animals,  and  then  settled  on  the  persons  of  men,  which 
effect  the  inoculation;  hut  flies  which  make  no  wound  rj 
implant  the  poiflOD   OB   the  skin  by  their  soiled   wings  and 
f  Virchow,  Bourgeois).     The  latter  observe: 
the  disease  produced  by  the  puncture  of  a  gad-fly  which  came 
out  of  a  fleece  of  wool"  (Brr>D). 

Phenomena  and  Symptoms  of  the  Malignant  Vesicle. — A  consider- 
able of  pruritus  in  the  succeeded  by  the  ap| 
of  i  ned  spot  like  a  flea-bite     A  vesicle,  in  the  course  of  tw< 
or  fifteen  hours  afterwards,  may  be  observed,  at  first  al 
size  of  a  millet  seed,  but  very  soon  it  acquires  larger  dim 
and,  if  not  ruptured  by  the  patient,  bursts  spout..  and 
dries  up  in  about  thirty-six  hours,  leaving  the  expose 
hy  and  of  a  livid  colour.     Twenty-four  or  thirty -six  hours  ai 

attack  (itching  having  BOW  C  i  small,  hard,  and  cirr 

scribed  nucleus — the 

of  the  Russians — having  the  form  midsize  of  a  lentil,  is  pet' 
tiblc  under  and  around  the  seat  of  the  vesicle.     In  ura- 

Of  this  ;i    soft  but  still   resisting  swelling,  of  a 
or  livid  colour,  forms  an  inflamed  areola,  and  becomes 
eventually  with  secondary  sero-satiguinolent  vesicle- 
the  vesicle  which  tirst  appeared.     These  are  at  first  isol  ; 

dily  they  become  confluent.     The  central  spot  may  contaii 
Hrst  a  trans  parent,  bright  yellow  fluid,  which  ver 
reddish  or  bluiah;  then  of  a  brownish  hue,  when  the  spot  b 
i ■xtremely  hnni  very  insensible,  and  rapidly  becomes 
The  inflammation  extends  to  a  considerable  distance,  both  in  il 

ehvumfereni  e ;    the    neighbouring    skin    is   red    and    shin 

-ubcutaneous  areolar  tissue  is  puffy  and  e 
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the  excoriated  surface  readily  dries  up,  and  becomes,  as  it  were, 
mummified;  and  in  its  neighbourhood  new  vesicles  spring  up, 
which  run  the  same  course  as  the  former.  The  part  soon  loses 
its  vitality,  so  that  it  may  be  pierced  with  needles  without  the 
patient  becoming  aware  of  it.  It  is  also  a  remarkable  feature  of 
malignant  pustule,  that  severe  pain  is  generally  absent  If  the 
disease  ceases  to  advance,  an  inflamed  circle  of  vivid  redness  now 
surrounds  the  gangrenous  portion,  the  tumefaction  diminishes, 
and  the  patient  experiences  something  like  an  agreeable  warmth, 
accompanied  by  a  pulsatory  motion  of  the  affected  pari  The 
pulse,  which  before  was  irritable  and  feeble,  begins  to  revive, 
strength  increases,  a  gentle  perspiration  indicates  the  crisis  of  the 
febrile  state,  and  nausea  ceases.  Separation  commences  between 
the  living  and  the  dead  parts,  and  is  attended  by  copious  suppu- 
ration. If  the  disease  should  not  tend  to  a  favourable  issue, 
suppuration  does  not  take  place;  the  gangrene  spreads  rapidly; 
the  pulse  becomes  smaller  and  more  contracted;  the  patient 
suffers  from  extreme  lassitude  and  inability  to  sleep;  and,  finally, 
with  a  tendency  to  syncope,  he  becomes  passive  as  to  the  result 
The  tongue  is  dry  and  brown,  the  features  shrink,  the  skin  is 
parched,  the  eyes  are  glassy;  and  cardialgia  and  low  delirium 
indicate  the  approach  of  the  fatal  termination  (Budd,  Rajer, 
Virchow,  Bell,  Craigie). 

The  face  (often  in  the  lip,  or  immediate  neighbourhood  of  the 
mouth),  the  neck,  the  hands,  the  arms,  and  the  legs  are  almost 
the  only  parts  on  which  it  appears;  and  if  by  chance  it  becomes 
developed  on  other  parts,  we  may  be  sure  the  poison  has  been 
carried  there  directly  by  the  fingers,  or  other  agents  impregnated 
with  the  virus.  The  phenomena,  therefore,  which  such  cases 
exhibit  in  man  are  identical  in  every  particular  with  those  which 
have  been  seen  in  farriers,  and  others  in  continental  countries 
who  have  the  charge  of  cattle,  and  who  in  numberless  instances 
are  known  to  have  become  diseased  from  the  accidental  but  direct 
inoculation  of  the  "charbon"  virus. 

Treatment — The  affection  only  admits  of  cure  when  to  the 
uninformed  its  aspect  is  trivial;  and  it  can  only  be  cured  by  a 
process  which  leaves  a  mark.  To  make  an  abiding  scar  on  the 
face,  for  the  treatment  of  what,  at  the  worst,  appears  to  be  no 
more  than  a  common  boil,  is  a  serious  consideration  for  the  repu- 
tation of  the  medical  man  in  his  practice  amongst  ignorant  people. 
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The  progress  of  the  disease  is  only  certain]  airerted 

the  use  of  caustics  ■  and  of  the  various  caustics  in 
appears   to   preponderate   in   favour   of  j  H hough 

Chaussier  and  others  prefer  nitric  a  the  chtu. 

If.     Bat  eveiy thing  hangs  on  the  recognition  of  the  disease 
in  its  first  stage  (Budd). 


SYPHILIS-%>Ai«t. 

Definition. — The  result  of  a  specific  pom 
•part  of  the  bodft  bttt  (fenrraUy  through  an  ah 
guent  mi  sexual  with  an  infected 

i*8  ofphtiWttWM  *Uj 
of  th<  Tfu  principal  anatom 

consist  <>f  induration  (specific)  round  the  spot 
km  been  imptit !>;<<{,  mduratioii  of  the  lumphah 
the  formation  q  nmatous  nodular  tumors  in  tht 

connective  tissue  hjt  and  $spee&  that  of  the  true  * 

fumes,  mucous  membranes,  and  solid  vi- 

ho* in,  lungs,  and  heart.     A  go*  tern 

i  flte  phenomena  of  indurations  may 

remain  in  the  form  of  hardened  ji  I*  rous  f 
the  body f  for  an  indefiniti 

Pathology  and  Morbid  Anatomy. — Advances  in  Pat I  f  late 

n  have   not  been   more   marked    in    any  di  than  in 

demonstrating  the  very  remote  effects  which  svphili 

rciaes  open  the  organs  and  the  constitution  of  man,     T 
advances   are   due    to    clinical,   experimental,    and    po*t 
observations.     They  have  shown  that  a  considerable  numb 
doubtful  eases  of  ill-health  are  in  reality  due  to  H 
of  that  venereal  disease  to  which  the  name  of  syphilis  is  now 
restricted,  whose  morbid  effects    are    not    fully    developed   till 
many  days,  months,  and  even   \  ■  loculatioi 

^eons  have  claimed  the  subject  of  syphi  ilinr 

field;    but  after   the   surgeon  had    healed    the    sore,   the 
influence  *d"  the  poison  in  many  cases  still  remained,  ami 
lesions,  impaired  health,  and  degenerate  constitution 
brought  the  patient  to  consult  i  a  as  well  aa 

pure  surgeon  and  the  pure  physician  ni'f 
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descend  to  forget  their  purity,  if  they  would  comprehend  the 
pathology  of  this  disease ;  for  the  relations  of  syphilis  are  so  vast 
and  complicated  that  the  physician,  as  well  as  the  surgeon,  must 
combine  their  knowledge  and  their  skill,  before  the  many  interest- 
ing points  in  the  pathology  of  syphilis  can  be  folly  cleared  up. 
To  heal  the  original  sore  and  obtain  a  cicatrix  is  but  the  begin- 
ning of  the  end. 

It  is  partly  to  this  unscientific  division  of  the  wide  field  of 
medical  practice  that  the  phases  of  opinion  regarding  the  path- 
ology of  syphilis  have  been  so  remarkably  diversified.  The 
swgeon  alone  saw  the  primary  sore  or  inoculation,  and  only  by 
chance  he  might  see  the  development  of  the  future  lesions,  now 
so  important  in  pathology.  The  physician,  on  the  other  hand, 
rarely  saw  the  primary  sore;  and  when  he  now  sees  the  victim  of 
secondary  and  tertiary  syphilis,  the  case  is  often  extremely  com- 
plicated, "mixed  up  with  and  overlaid  by  other  constitutional 
and  local  diseases,"  which  in  their  turn  are  made  more  serious 
by  the  existence  of  syphilis. 

After  a  period,  indeed,  of  scepticism  and  doubt,  we  are  now 
confirming,  by  actual  observations  (aided  by  all  the  advanced 
knowledge  and  appliances  of  the  day)  the  crude  surfnises  of  the 
early  physicians  regarding  the  pathology  of  syphilis. 

It  was  taught  by  Sir  Astley  Cooper  that  "  some  parts  of  the 
body  are  incapable  of  being  acted  upon  by  the  venereal  poison, 
as  the  brain,  the  heart,  and  the  abdominal  viscera.  Indeed/'  he 
writes,  "  this  poison  does  not  appear  to  be  capable  of  exercising 
its  destructive  influence  on  the  vital  organs,  or  on  those  parts 
most  essential  to  the  welfare  and  continuance  of  life "  (Lectures 
on  Surgery).  The  very  reverse  of  this  is  now  proved  to  be  the 
truth;  and  the  physicians  of  the  sixteenth  century  were  more 
advanced  in  their  views  than  one  who  was  among  the  most 
eminent  surgeons  of  the  present  century. 

Towards  the  close  of  the  fifteenth  century  a  great  epidemic 
of  syphilis  pervaded  Europe;  and  the  historians  of  the  disease 
described  a  form  of  neuralgia  as  one  of  the  remote  results  of  the 
venereal  poison.  In  the  sixteenth  century  syphilis  was  clearly 
recognized  as  the  result  of  a  specific  poison  or  virus.  It  was 
believed  to  be  capable  of  combining  with  all  other  diseases,  and 
so  to  modify  them,  and  to  give  them  new  forms.  Even  at  that 
early  period  in  medical  history,  syphilis  was  recognized  as  pro- 
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<liarrhoea,  dropsy,  skin  diseases  profound]; 

system,  nod  demonstrating  the  presence  of  a  j< 
by  remote  gene ral  sy  m p torn s  of  ill-health  ( 1 ' 
Towards  the  close  of  the  seventeenth  century  the  ulterior  results 
Of  Venerea]  disease  were  fully  recognized;  hut  they  were  beli< 
to  be  duo  to  bad  treatment     Van  Swietan  taught  thai 
escapes  the  influence  of  the  venereal  poison.      He  i  s  it 

as  the  source  of  gummy  tumors,  exoei 
apoplexy,  epilepsy,  blindness,  *  1  < ■  -  Benjamin 

tbe  first  writer  cm   syphilis  who  puts  forth  clinical 
support  of  Ins  belief  that  •'  tlv  §e  induces  bli 

;  eunidttisirt,  epilepsy,  mam 

There  is  no  disease  which  more  imperatively  deman 
study  of  the  profession  at  this  time,  and 
medical  officer.     The  specific  distinctions  betv  "infectil 

and   the  1(  non-infecting "  poison,  and  the  characteristic  ph 
mena   they  induce,  are   now   being   recognized   at   most  of  the 
continental  schools.      They  are  distinctions  which 
value  in  practice,  and  likely  to  become  more  vain 
knowledge  becomes  more  defined.     Even  now,  indo< 
B*Q  "   p  .  AND  WATCH   IT,  we  are  able  to  i 

absolu to  certainty,  at  an  early  period  of  nt(  whcl 

the  patient  will  or  will  not  be  the  subject  of  secondary  syiupt 

A  history  of  syphilis  in  soldiers  is  too  often  the  start* 
itf  a  fatal  disease.     The  impairment  of  the  health  tnl 

ii  the  date  of  the  infecting  syphilitic  sore.  Early  iui 
of  the  lymphatic  glands  leads  to  impoverishment  of  the  Wood  as 
an  immediate  result,  and  then  to  the  degeneration  or  w«» 
tissues,  which  attends  the  general  cachexia,  and  which  e\ 
terminates  in  death,  with  complicated  and  varied  lesions  e 
implicating  the  internal  viscera. 

No  statistical  Nosology  gives  any  idea  of  the  number 
lost  to  the  public  from  sypkUU,    The  loss  of  strength 

venereal  diseases  alone  is  equal  to  the  loss  of  more  than  eight  < 
annually  of  everj  soldier  in  the  servi< 

Dr,  Balfour  relates,  in  his  most  excellent  and  interesting 
Sttnitw  lioctX   Report   of  0te    Army    M* 

b*  r  bi    I860,  that  "more  than  one-third  of  all 

admissions  into  hospital   have   l>een  on  account  of  venereal 
s  (369   per   1,000);    ami   the  average  number    constant!  } 
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hospital  is  equal  to  23*69  per  1,000  of  strength  (2,315  men),  each 
remaining  in  hospital  on  an  average  23£  days.  Thus  the  ineffi- 
ciency is  constantly  equal  to  about  2J  regiments."  Dr.  Balfour 
also  observed  the  individual  history  of  1,126  men  of  the  Grena- 
dier Guards  for  three  years  and  five  months:  536  of  these  men 
gave  rise  to  1,250  admissions;  212  were  admitted  once;  146 
twice;  70  three  times;  55  four  times;  24  five  times;  19  six 
times;  6  seven  times;  2  eight  times;  1  ten  times;  and  1  fourteen 
times. 

These  figures  have  great  practical  significance.  They  do  not  tell 
us  how  many  of  these  men  became  constitutionally  contaminated 
by  syphilis.  They  do  not  tell  us  in  how  many  the  development  of 
"  pulmonary  lesions  of  tuberculous  inflammation  "  could  be  traced 
to  the  influence  of  an  "infecting"  sore;  nor  how  many  afterwards 
became  affected  with  those  lesions  of  internal  organs  about  to  be 
described,  whose  characters  are  now  so  well  defined  and  charac- 
teristic of  syphilitic  infection. 

The  Director-General  of  the  Army  Medical  Department  very 
properly  requests  that  "  all  venereal  ulcers  be  fully  described,  and 
the  case  fully  kept;"  and  if  such  a  request  were  complied  with 
in  the  fullest  sense  of  the  term,  most  valuable  results  would  accrue 
to  science. 

From  the  nature  of  the  facts  and  data  about  to  be  considered, 
the  great  importance  of  this  request  will  at  once  appear;  and  the 
necessity  of  describing  most  fully,  distinctly,  and  clearly  the 
origin,  development,  and  results  of  venereal  sores,  as  far  as 
possible,  will  appear  obvious. 

With  a  view  to  this  accurate  investigation  and  recording  of 
results,  the  following  points  are  worthy  of  notice : — 

1.  The  nature  of  the  contagious  principle  of  the  syphilitic 
poison,  as  expressed  in  the  opinions  of  the  most  trustworthy 
observers  in  this  and  other  countries. 

2.  The  characters  and  the  phenomena  which  distinguish  a  sore 
that  will  contaminate  or  infect  the  system,  and  one  which  will  not. 

3.  The  vehicles  or  media  by  which  the  specific  or  "  infecting  " 
virus  may  be  inoculated. 

4.  The  secondary  lesions  and  local  growths  in  the  internal 
viscera  which  are  now  so  uniformly  found  to  be  associated  with  a 
history  of  syphilis,  and  which  are  the  remote  effects  of  a  specific 
venereal  poison. 
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L  Nature  of  the  Syphilitic  Poison. — The  d 
after  the  introduction  of  a  specific  virus;  and  the  source  of  tbo 
poison  is   more  distinctly  traceable  than   that  of  the  mia>! 
order  of  diseases.     The  actual  substance  or  matter  which  cow 
ni  be  obtained,  and  can  be  inoculated     Vet  t 
U  of  the  poison  has  not  been  isolated  by  &i  uicnl 

process;  and  in  this  respect  it  is  in  exactly  the  same  positional 
the  poison  of  small- pox. 

The  poison  of  syphilis  undergoes  a  multiple  }  if  elabora- 

tion or  development   in    the   system  before  its  full    effects  ore 
completed  ;  and  the  lesions  it  induces  demonstrate  son 
mc.^T  interesting  points  in  the  pathology  of  the  multiplication  or 
reproduction  of  morbid  poisons.     It  is  this  multiplication  >\ 
ultimately  destroys  life,  through  a  general  deg<  f  thv 

tissues  and  the  establishment  of  a  cachexia  already 
or  by  the  induction  of  grave  lesions  in  important  visceral  parts, 
such  as  the  brain,  the  lungs,  the  liver,  or  the  kidney. 

The  earliest  effects  of  the  syphilitic  poison  upon  the  system 
become  established  during  the  occurrence  of  a  *  pro- 

"  which  ultimately  surrounds  an  infectin  sal  sore— tlie 

local  papule  and  its  subsequent  ulcer  or  sore, 

Tliis  hardening  process  is  peculiar;  and  although  not  constant 
as  to  the  local  sore,  it  is  constant  as  regards  the  glands  or 
lymphatics  which  proceed  from  the  vicinity  of  the  pail  inoculated 
It  occurs  in  one  or  other  of  the  three  following  conditions  : — 
Hardening  or  induration  of  sore  said  glamts;  (2.)  Hi 
induration  of  the  cicatrix  and  (/lands;  (3.)  Hardecui 
ration  of  lymphatic  t /lands  only,  the  original  local  lesion  t: 
having  become  hard  (Sigmund), 

From  these  specific  and  characteristic  local  condition*,  as  fi 
a  focus,  the  system  eventually  becomes  contaminated.     The  steps 
or  sequence  of  phenomena  associated  with    this  contaminal 
are  not  yet  clearly  understood;    hut  as   the   i 
expressed  by  very  constant  and  specific  characters,  it  is 
that  the  original  virus  has  become  intensified  in  ita  aeti 
is  also  the  case  with  the  virus  of  hydrophobia),  its  pernicious 
influence  more  active  and  obvious,  while  its  specific  secondary 
and  tertiary  •  tints  become  more  fully  and  extensively  developed 
These  secondary  lesions  of  syphilis  are  even  now  kn 
forms  to  be  inoeu bible. 
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2.  Characters  of  Venereal  Sores,  and  especially  of  the  "Infecting 
Sore." — There  are  several  independent  affections  to  which  the 
common  name  "  Venereal"  has  been  applied,  each  capable  of  trans- 
mission from  person  to  person  within  certain  definite  periods. 
From  time  to  time  it  has  been  a  subject  of  discussion,  "  Whether 
these  several  affections  are  due  to  one  and  the  same  virus,  whose 
action  is  modified  by  admixture  with  secretions,  or  by  peculiarities 
of  constitution  on  the  part  of  the  recipient?"  or,  "Whether  a 
separate  specific  poison  exists  for  each  form  of  venereal  disease  ?  " 
This  latter  alternative  is  now  proven  to  be  true;  and  the  following 
are  the  classes  of  venereal  affections  which  are  specifically  dis- 
tinct:— (a.)  Gonorrhoea;  (6.)  "Simple"  "non-infecting"  chancres, 
ulcers,  or  sores  ;  (c.)  "  Infecting"  chancres,  papules,  ulcers,  or  sores ; 
(d)  Mixed  chancres — the  combined  result  of  the  virus  of  (6.)  and 
(c.)  ;  (e.)  Subsequent  lesions  retaining  specific  powers  of  contagion 
(some  forms  of  secondary  syphilitic  lesions). 

The  History  of  the  identification  of  the  nature  of  the  separate 
poisons  which  give  rise  to  the  several  venereal  affections  arranges 
itself  into  three  periods  as  to  time,  and  is  comprehended  in  the 
medical  records  of  the  past  century. 

I.  Ttie  Period  and  Doctrine  of  Hunter — Tlte  Hwnierian 
Chancre. — Hunter  taught  the  doctrine  (now  known  to  be  an 
error),  "  That  the  various  forms  of  syphilis  and  gonorrhoea  depend 
upon  one  and  the  same  poison — that  the  matter  or  virus  produced 
in  both  is  of  the  same  kind,  and  has  the  same  properties.  He 
believed  that  he  had  established,  by  experiment  and  observation, 
that  the  discharge  from  a  gonorrhoea  will  produce  either  a 
gonorrhoea,  or  a  chancre,  or  the  constitutional  affections  of  syphilis 
— and  that  the  matter  from  a  chancre  will  indifferently  give  rise 
to  either  of  these  venereal  affections. 

Hunter  rested  his  belief  and  his  doctrine  mainly  on  an  experi- 
ment on  himself.  He  dipped  a  lancet  in  the  venereal  matter 
from  a  gonorrhoea.  He  made  two  punctures  in  the  tissue  of  his 
own  penis  with  the  lancet  so  charged  One  inoculation  he  made 
on  the  glans — the  other  on  the  prepuce.  Two  distinct  results 
followed,  each  of  them  marked  by  a  distinct  and  specific  period  of 
incubation. 

The  inoculation  on  the  prepuce  was  followed  by  itching  from 
the  third  to  the  fifth  day.  On  the  fifth  day  the  site  of  the  punc- 
ture was  red,  thickened,  and  swollen.    A  speck  became  visible ;  and 
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in  a  week  this  speck  had  commenced  to  support  urethra 

at  the  same  time  indicating  the  commencement  of  a  dii 

The  inoculation  on  the  glans  was  followed  by  itching 

ya  offer  the  pwn$wrt  tnta  made:    three  da}  peck 

appeared  where  the  puncture  had  been  made.     The  fipeek 
i  papule,  then  a  pimple,  and  ultimately  discharged  yi 

The  sore  on  the  prepuce  broke  on  I  times  after  it  hesdcd 

up;    but  the  sore  on   the  glans  never  broke  out  again  afb 
heal 

The  secondary  lesions  of  syphilis   followed   this   experi 
demonstrating  the  "infecting"  nature  of  a  virus  with  whid 
had  been  inoculated.     Ulceration  of  the  throat  comm 
time,  and  copper-coloured  blotches  on  the  skin  followed  in 
usual  sequence.    The  time  the  experiment  took,  from  I 

■ction  to  the  complete  cure  and  elimination  of  the  poison,  w«* 
three  years. 

v,  with  the  knowledge  of  syphilis  which  we  rn  m  vrc 

say  from  which  of  these  sores  the  constitutional  di 
The  answer  will  evolve  itself  in  the  sequel     Hunter  believed  be 
had  inoculated  the  discharge  of  a  specific  gonorrhoea  only 
alone;  but  two  important  questions  now  suggest  tfaei 

;iing  which  Hunter  does  not  enlighten  us,  namely:—  1 
parson  a  concealed    infecting  chancre    from  whom  Hun: 
the  virus  ?     Was  the  patient  suffering  from  constitutional 
at  the  time  he  had  a  gonorrhoea  ? 

Besides  Hunter,  Cnrmielmel   in  this  country  tan  sanii 

doctrine  of  a  single  virus;  and  Gazenave  in  i 

1L  The  Period  and  Doctrine  of  Ricord. — Ricord  established, by 
numerous  experiments  repeated  in  various  ways, — {!,)  That 
i  nocu  la  turn  of  gonorrhoea!  discharge  by  the  skin  is  foil* 
HO    specific  result;  (2.)  That  at  least  twof  if  not  three,  dk* 
prisons  exist — namely,  one  virus  which  would  produce  a  g« 

a — another  virus  which  would  give  rise  to  a  specific  ulcera- 
tion, culled  a  chancre.    The  ulceration  of  a  chancre  be  l  to 
foil              ny  definite  course.     It  commenced,  as  a  rule 
twenty-four  hours  after  the  inoculation  of  the  poison.     A 
formed,  which  breaking,  a  soft  or  suppurating  chancre  wa*  Uie 

lit. 

Ricord,  however,  eventually  recognized  two  classes  of 
—the  soft  and  tin*  hard;  hut  he  described  them  as  origiuaUi 
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the  same  way — by  contagion  from  a  similar  primary  sore.  His 
experiments  were  of  one  or  other  of  two  kinds.  Either  they  were 
made  on  persons  who  had  been  already  affected  by  syphilis — now 
known  to  involve  a  most  vital  fallacy  in  drawing  conclusions 
regarding  the  nature  of  syphilis ;  or  on  persons  concerning  whom 
it  was  not  ascertained  whether  they  had  been  infected  with 
syphilis  before  or  not. 

Hunter  showed  that  the  secretion  from  one  kind  of  syphilitic 
sore  is  not  capable  of  being  inoculated  on  the  same  body  that 
produced  it;  and  now  we  know  that  the  discharge  from  the 
"infecting"  sore  cannot  be  inoculated  on  the  already  infected 
person.  Ricord  has  further  shown  that  the  plastic  lymph,  the 
increased  growth  of  tissue  round  a  true  chancre — the  specific 
sclerosis  or  induration — does  not  take  place  a  second  time  on 
the  same  subject;  while  Sigmund  and  many  other  observer  are 
now  agreed  that  the  "infecting"  disease  does  not  repeat  itself. 
This  brings  us  to — 

III.  The  Present  Period  in  the  History  of  Syphilis. — Its  com- 
mencement is  of  very  recent  date — since  1856  ;  and  is  charac- 
terized by  a  belief  in  the  duality  of  the  venereal  virus  exclusive 
of  gonorrhoea. 

The  surgeons  of  Lyons — Rollet,  Diday,  and  Viennois — Mr. 
Henry  Lee,  of  the  Lock  Hospital,  and  Mr.  Henry  Thompson,  of 
University  College  Hospital  in  London,  Hubbenet,  of  the 
Syphilitic  Clinique  at  Leipsic,  Sigmund,  of  Vienna,  and  Von 
Biirensprung,  of  Berlin,  are  those  who,  by  experiment  and  care- 
ful observation,  have  thrown  most  light  on  this  remarkable 
disease. 

In  addition  to  the  specific  virus  of  gonorrhoea  (which  may  now 
be  eliminated  as  distinct  from  those  about  to  be  noticed),  these 
observers  recognize  two  forms  of  venereal  disease,  distinct  in  their 
origin,  propagation,  and  development  They  recognize  specific 
differences  in  the  mode  of  development,  and  in  the  sequence  of 
phenomena  which  distinguish  an  "infecting"  and  a  " non-infect- 
ing" sore.  They  have  shown  that  the  sore  which  eventually 
contaminates  the  system  commences  differently  from  the  soro 
which  does  not  infect  the  system.  The  "infecting"  sore  (the 
one  which  contaminates)  commences  as  a  papule,  pimple,  abrasion, 
fissure,  or  crack,  around  which  a  specific  growth  of  tissue  takes 
place — a  sclerosis  or  induration.    A  pustule  is  no  essential  part  of 

vol.  i.  2  z 
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the  process,  Dor  is  suppuration.    They  are  accidental  phenomena, 
the  result  of  irritation,  pressure,  or  laceration,  which  produc 
sore  or  ulceration — a  result  always  very  easily  establH 
maintained  in  connection  with  infecting  sores,  as  cor  with 

other  sor 

In  women,  compared  with  men,  the  open  sore  is  said  to  Ik 
more  rare  as  the  form  of  "infecting"  sore,     A  hard  ch< 
sore  in  them  is  exceptional;  and  when  it  does  occur,  it  rein 
small,  is   ill-developed,   and    is   readily  overlooked,   even    vt 
searched  for  with  grtai  care,  aided  by  a  vaginal 
with  the  speculum.      In  them  the  primary  lesion  which  htficU 
the   system  is  always  a  papule   (Siomund,  Clerk).      Another 
peculiarity  connected  with    the  M  infecting**  sore  in  women  is, 
that  such  papules  are  apt  to  form  along  the  course  of  the  super- 
ficial lymphatics;  and  Ricord  admits  that  induration  is  generally 
absent  or  ill -developed  in  primary  sores  in  the  vagina. 

When  the  papule  opens  and  becomes  a  sore,  the  fluid  discharged 
from  its  open  surface  has  been  shown  by  Huhbenet,  Lee,  and 
Rollet  to  furnish  a  diagnostic  test  of  the  kirnl  «>r'  disease,  and  of 
the  sore  from  which  it  proceeda  Sigmund  does  nut  go  so  far  as 
this.  He  does  not  consider  the  sores  or  chancres  so  different  in 
form  or  character  as  to  be  at  once  distinguishable  the  cue  from 
the  other,     ffe  imits  to  see  the  virus  produce  part  >  rftd 

upon  the  system  beyond  the  site  of  inoculation  before  be  decides 
us  to  the  nature  of  the  sore.     He  waits  to  see  the  lymphatics 
indurate.     He  believes  that  then,  and  not  till  then,  tli 
can  be  absolutely  drawn  between  a  sore  which  will  infect  the 
system  and  one  which  will  not.     He  believes — (1.)  That  if  indura- 
tion of  the  lymphatics  does  not  take  place  within  six  or  eight 
weeks,   and    (2.)   That   if    repeated    successful   auto-inoeolat 
can  be  made  on  the  bearer  of  the  chancre  during  this  pe? 
then  it  is  certain  that  the  sore  will  not  infect  the  If, 

on  the  contrary,  the  lymphatics  indurate,  and  auto-inoculit* 
cannot   be  then   effected,  the   sore   is  assuredly  an  "it/ 
chancre. 

The  addition  to  our  means  of  diagnosis  from  tlu*  nature  of  the 
<1U barge — pus  from  the  one,  not  from  the  other — is  one  of  great 
value  when  it  can  be  made,  because  the  diagnosis  as  to  the 
probability  of  subsequent  infection  may  in  some  cases  bo  mad* 
earlier. 
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Period  of  Incubation. — The  time  of  the  commencement  of  a  sore 
or  lesion  after  inoculation  or  contagion  is  of  great  importance 
to  be  noticed.  A  definite  period  of  incubation  exists  for  the 
"infecting"  sore,  fixed  by  experiment  as  well  as  by  casual 
observation.  Diday  and  Rollet  fix  the  period  at  twenty-four 
days  if  the  poison  is  from  a  primary  sore ;  but  at  twenty-six  days 
if  the  poison  is  from  a  secondary  lesion.  Sigmund,  of  Vienna, 
fixes  the  period  of  incubation  at  from  fourteen  to  twenty-one 
days  Sometimes  it  may  be  longer,  but  never  beyond  six  weeks 
or  forty-two  days.  The  circumstances  which  may  protract  the 
period  thus  long  are  exhausting  fevers,  pregnancy,  and  anaemic 
states  of  the  constitution. 

Contamination  of  the  System. — The  "infecting"  sore  does  not 
remain  merely  a  local  disease.  It  contaminates  the  system,  giving 
rise  by  zymosis  or  multiplication  to  one  of  the  most  malignant, 
and  most  lasting,  and  most  destructive  forms  of  a  poison  disease 
that  affects  the  human  frame.  How  is  this  brought  about?  The 
only  constant  index  of  such  contamination  or  secondary  disease 
commencing,  seems  to  be  the  occurrence  of  multiple  enlargement 
of  related  lymphatics  and  lymphatic  glands,  which  begins  about 
ten  or  twelve  days  after  the  papule,  ulcer,  or  chancre  has  made  its 
appearance;  or  from  four,  five,  or  six  weeks  after  contagion,  or 
inoculation  by  sexual  intercourse,  or  otherwise.  This,  too,  may  be 
delayed  by  exhausting  diseases  till  three  months  after  contagion. 
Such  glands  do  not  suppurate.  They  enlarge  slowly,  and  with- 
out pain  in  the  immediate  vicinity  of  the  sore;  and  eventually 
those  in  the  axilla  become  similarly  affected,  and  ultimately 
enlargement  of  the  chain  of  glands  extending  up  towards  the 
occiput,  behind  the  sterno  mastoid  muscle,  is  apparent.  A 
general  morbid  condition  of  the  whole  system  is  the  neces- 
sary result  of  this  extensive  disease  of  the  lymphatic  glands. 
Nutrition  becomes  defective.  The  blood  is  changed ;  it  becomes 
anaemic.  Emaciation  is  then  often  rapid.  The  digestive 
organs  are  impaired  in  function.  The  muscles  lose  their  hard- 
ness, elasticity,  and  energy ;  and  the  lesions  peculiar  to  syphilis 
set  in. 

The  following  table  exhibits  a  scheme  of  the  periods  of  appear- 
ance of  the  phenomena  after  inoculation  from  an  infecting  sore, 
and  estimated  from  the  first  appearance  of  the  papule  or  sore 
(Sigmund): — 
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Cutaneous  Affections* — Besides  the  general  involve  of  the 

glands,  tin."  condition  of  the  skin  may  further  demonstrate  the 
taimnatitm  of  the  system.     In  the  more  insidious  fern  tanv 

i  nation  its  colour  generally  is  altered.     It  becomes  pal 
fawn,  yellow,  or  brown;   and  is  wrinkled,  dry,  harsh,  rot 
hard,  and  no  longer  soft  and  elastic.     The  eruptions  are  | 
pustular,  or  scaly,  and  they  are  peculiar  in  their  syms 
distribution,  and  in  the  curvilinear  character  of  their  grou] 
They  leave  behind   them    stains  of   colour,  pale   < 
persistent  ulcerations  of  the  true  skin.      The  local  distribu; 
the  syphilitic  eruptions  are   also   peculiar  (Deyebgie).      "1 
seats  of  election  in  the  order  of  frequency  are, — (1.)  The  | 
round  the  alee  of  the  nose  and  the  angles  of  the  mouth ;     I 
roots  of  the  hair  at  the  forehead  and  hack  of  the  neck;  (S )  11»e 
inner  angle  of  the  eyes;   (4.)  The  centre  of  the  Tic 

inner  side  of  the  limbs,  the  neighbourhood  of  the  axilla  and 
groins. 

The  Affections  of  the  Fauces  are  often  not  more  than 
colour  of  the  mucous  membrane,  |  '    however,  like 

staining  of  the  skin  (Gairdner),  and  eventually  leading 
organizut i<> i I     Fn  women  the  process  may  cease  with  a  sli 
follicular  swelling  of  the  mucous  membrane  of  the  fauces 
and  soft  palate  (Sigmund).     If  the  process  does  not  cea 

iperficial  erosions  or  deep  ulcers  of  the  soft  palate  super* 
Or  still  more  diffused  forms  of  ulceration  may  set  i 

it  destruction  of  parts,  and  spreading  in  all  directk-i 
encroaching  on  the  nasal  fossse  and  pharynx,  eating  away 
epiglottis,  extending  down  the  air-passage*,  and  even  can 
neero^is  and  exfoliation  of  the  cartilages  of  the  larynx. 

Second  Attacks  of  Syphilis.— The  general  infection  -udi  a 

kind  as  to  render  the  system,  as  a  rule,  proof  i 
invasion  of  the  specific  "inferfing"  virus.      The  di 

eats  itself,  except,  it  may  be,  after  a  long  und 

has  seen  such  a  case.    In  this  respect  it  reaembt 
dlfeeacfl  acknowledging  a  specific  virus  as  their  and  in 
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ttiem  the  immunity  is  usually  but  not  invariably  complete — e.g., 
small-pox,  cow-pox,  scarlet  fever,  and  the  like.  After  the  system 
is  once  infected,  the  specific  sore  cannot  be  transplanted  by  con- 
tagion or  inoculation  to  any  other  part  of  the  body.  The  "infect- 
ing" sore  is  not  auto-inocwlable ;  and  a  person  suffering  from  a 
chancre  infecting  his  system  will  not  be  affected  by  a  further 
inoculation  of  the  same  specific  virus.  There  is,  however,  a  slight 
qualification  to  be  made  here.  Mr.  Henry  Lee  has  shown  that 
(1.)  There  is  a  stage  in  the  existence  of  an  "infecting"  sore  when 
it  is  auto-inocvlable.  That  period  or  stage  is  a  very  early  one  in 
the  existence  of  the  sore — namely,  before  any  specific  systemic 
action  has  begun  to  develop.  If  at  this  period  the  poison  of 
another  "infecting"  chancre  from  another  person,  or  from  the 
chancre  already  existing  on  the  same  person,  be  inoculated,  then  a 
second  "infecting"  chancre,  accurately  representing  the  original, 
will  result.  The  period  when  this  event  can  happen  is  before 
the  gland  induration.  (2.)  Mr.  Lee  has  shown  that  there  is  a 
certain  condition  of  the  chancre  in  which,  at  any  stage,  on  being 
inoculated  or  transplanted,  it  will  produce  a  sore.  It  then  appears 
to  be  auto-inoculable.  But  this  is  only  in  appearance,  and  not 
in  reality.  The  condition  of  the  chancre  that  does  this  is  one 
of  irritation.  Blister  a  chancre,  or  irritate  it  by  an  irritating 
ointment,  or  by  any  other  means,  so  as  to  cause  pus  to  flow — free 
pus-corpuscles  being  generated — and  then  we  may  have  what 
has  been  recently  termed  a  "mixed  chancre,"  of  much  more 
frequent  occurrence  than  has  generally  been  supposed  (Sigmund). 
Sigmund  has  produced  such  chancres  by  inoculation.  The 
utmost  caution,  therefore,  is  necessary  before  pronouncing  a  sore 
to  be  non-syphilitic — L  e.,  "non-infecting"  Sigmund  inoculated 
the  pus  of  a  soft,  contagious,  or  suppurating  sore  upon  the 
infiltration  or  sclerosis  of  a  hard  papule  on  which  the  skin  had 
remained  unbroken.  Between  twenty-four  and  forty-eight  hours 
after,  a  suppurating  ulcer  was  established,  which  afterwards  assumed 
Hunterian  characters.  Inoculation  of  two  poisons  may  thus  be  in 
some  cases  simultaneous  or  successive.  Hence  "mixed  chancres" 
present  two  aspects :  on  the  surface  is  the  soft,  contagious,  pus- 
producing  ulcer;  while  deeper  down  is  the  specific  syphilitic 
infiltration  of  the  true  "infecting"  virus.  Local  plugging  and 
enlargement  of  the  superficial  absorbents  take  place  from  such 
"mixed  chancres,"  followed  by  similar  infiltration  of  the  group 
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of  lymphatic  glands  nearest  to  the  sore,  spreading  gradual! 
distant  and  more    distant  groups.      This  is  the  constant,  a 
of  phenomena   after   syphilitic  *  infection/' — a  regular   series  of 
connected  events,  giving  rise  to  such  symptoms  as  are  associated 
witli  no  other  disease  poison  except  that  due  to  syphilis. 

The  best  account  of  the  primitive  appearances  of  these  sores, 
consistent  with  our  advanced  knowledge   of  syphilis,  is  t« 
found  in  "  A  System  of  Surgery'*  (pr   11 4i,  et  seq.)rhy  the  Lite 
Professor  Miller,  of  Edinburgh,  whose  early  death  is  ao   much 
to  be  lamented. 

In  many  cases  of  sloughing  phagedena  the  syphilitic  poison  ut 
once  induces  slough,  as  is  the  case  with  the  poison  of  snake  I 
already  referred  to  at  page  G68,  when  the  tissue  and  the  \ 
both  die  simultaneously.      Such  cases  do  not,  as  a  rule,  ij 
So,  also,  if  the  part  inoculated  is  made  to  slough  by  escharotics, 
both  the  virus  and  the  tissue  may  be  destroyed;  and  h* 
the  value  of  the   early  use   of  caustic  sufficiently  i  to 

destroy  the  inoculated  part. 

On  the  other  hand,  the  sore  which  does  not  infect,  and  v> 
does   not    contaminate,   is    the     "soft,"    suppurating    sore— 
"  chancroid  ulcer/'  as   it  has  been  called — or  "  the  simple 
tagtous  ulcer  of  the  genitals."    The  virus  begins  to  act  from  the 
very  moment  of  its  application,  and,  after  the  formation  of  a 
pustule,  ulceration  is  generally  established  by  the  sixth  or  eighth 
day  from  the  time  of  infection.     It  is  purely  a  local  and 

is  generally  very  soon   accompanied   by  an  enlai  I   of  the 

lymphatic  glands*  which  goes  on  to  suppuration,  and  en ch 
This  snrv  may  be  transferred  or  transplanted  at  will,  by  contagion 
or  inoculation,  from    one    part  of   the   body  of  the    patient  to 
another,  or  from  one  person  to  another.     It  is  thus  auto-inoeul- 
able,  and  is  always  so,  the  period  of  incubation  bi  nt — 

about  twenty-four  hours  only.     Its  virus  is  particularly  irritati 
Hence  numerous  sores  of  this  nature  may  exist  nson  at 

one  and  the  same  time;  but  sttt\  is  a 

rule,  ever  exist  on  the  same  person.  The  multiple  character  of 
the  simple  sore  is  now  generally  recognized,  and  likewise  tbo 
solitary  v  of  the  infecting  one.    The  soft  chancre  is  alto- 

gether a  local  sore,  and  so  remains;  while  tin  >  nay 

bi  mutliplied  at  will  successively  over  the  s  body, 

dally  during  its  stage  of  suppuration  and  ulceration.     The 
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ordinary  site  of  the  soft  chancre  is  on  the  prepuce,  and  in  the 
sulcus  behind  the  corona  glandis.  The  parts  most  susceptible  of 
laceration  are  the  parts  most  exposed  to  the  inoculation,  and  where 
the  virus  is  most  likely  to  nestle  and  to  be  overlooked  (Miller). 

As  far  back  as  1856,  Mr.  Lee  showed,  and  Mr.  Rollet  since  then 
has  also  shown,  that  not  only  is  the  infecting  sore  not  capable  of 
being  transmitted  from  one  part  of  the  body  to  another,  but 
it  is  not  inoculable  upon  a  person  who  has  been  already  con- 
taminated by  syphilis,  more  particularly  so  long  as  lesions  con- 
tinue to  develop  themselves.  It  is,  therefore,  as  necessary  now 
to  distinguish  "infecting"  and  "non -infecting"  sores  as  it  is 
necessary  to  distinguish  the  various  forms  of  continued  fevers. 

In  future  experiments  and  observations  as  to  the  effects  of 
primary  syphilis,  it  must  be  remembered  that  the  subject  cannot 
be  studied  or  experimented  .with,  to  any  extent,  upon  the  patient 
himself.  For  this  reason  many  of  the  early  observations  of 
Hunter  and  Ricord  are  limited  and  fallacious:  one  might  as  well 
attempt  to  study  the  vaccine  disease  by  re-inoculation  of  it  on 
the  same  person  a  second  time,  immediately  after  it  has  produced 
its  specific  effects.* 

*  Another  kind  of  sore  very  frequently  seen  about  the  prepuce  or  glans  penis  of 
men,  or  the  vulva  of  women,  is  mentioned  here  to  guard  against  its  being  confounded 
with  soft  venereal  sores,  or  with  chancres — I  mean  the  sore  which  forms  after  the 
eruption  of  Herpes  preputialis.  The  eruption  of  Herpes  preputialis  commences 
by  itching,  which  is  felt  at  the  base  of  the  glans,  at  the  internal  surface  of  the 
prepuce,  or  at  the  junction  of  the  prepuce  and  the  glans.  This  itching  is  often  so 
slight  as  not  to  attract  notice,  and  it  is  not  of  the  same  kind,  nor  does  it  occupy  the 
same  site  as  the  itching  of  gonorrhoea.  The  surface  of  the  glans  or  of  the  prepuce 
may  be  red,  and  although  nothing  may  be  at  first  visible  with  the  naked  eye, 
yet  by  means  of  a  hand  lens  small  circular  elevations  of  cuticle  are  to  be  seen 
raised  by  limpid  serum.  Several  groups  of  these  small  vesicles  generally  occur, 
separated  from  each  other  by  the  space  of  a  few  lines.  These  eventually  burst,  and 
in  their  place  small  circular  ulcerations,  perfectly  distinct,  are  to  be  seen,  with  a 
red  bottom,  and  measuring  scarcely  a  quarter  of  a  line  in  diameter.  The  site  of 
these  herpetic  ulcers  is  highly  sensitive,  and  secretes  pus  and  fluid,  usually  of  an 
offensive  and  ]>eculiar  odour. 

When  the  groups  of  vesicles  are  situated  on  the  cutaneous  surface  of  the  prepuce, 
they  are  but  slightly  inflamed,  compared  with  those  situated  on  its  internal  or 
mucous  surface.  Frequently  the  fluid  contained  in  the  vesicles  on  the  cutaneous 
surface  is  re -absorbed,  when  slight  desquamation  ensues  over  the  lesion.  If  the 
fluid  is  not  absorbed,  it  becomes  opaque  after  a  few  days,  and  small  scaly  incrusta- 
tions take  the  place  of  the  group  of  vesicles.  The  disease  may  thus  terminate  in 
about  seven  or  eight  days. 

When  the  groups  of  vesicles  form  on  the  internal  aspect  of  the  prepuce,  they 
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3.  Vehicles  or  Media  by  which  the  Specific  "  Infecting "  Virus  may 
be  Inoculated*— Besides  the  discharge  (non-purulent  or  mixed]  from 

nfecting  son  re  at  least  throe  other  sources  of  infec- 

tion, namely, — (1,)  The  oonta  f  secondary  syphilitic  sores — 

Mary   ulceration    of  the   feu 

snlattng  the   mouth    of  the  healthy   infant    born  of 
parents       *1.)  It  i^  now  also  established  that 
inoculation  (e,  </.,  the  discharge  from  the  softening  and  ill 

ma  tumors,  mucous  tubercles,  papule* 
gives  rise  to  a  sore  which  exactly  resembles  a  primary  infecting 
chancre  (Lee,  Rollet,  Vienn  gis).     But  it  is  said  to  differ  in 
following   particulars,  namely — (a.)    The  period  of  incubation  is 

[o  I iv  somewhat  longer;  (6.)  Ulceration  is  superficial;  (a)  1 
sore  heals  in  a  shorter  time;  (d)  Induration  is  leas  marked;  (&) 
The  constitutional  infection  is  longer  in  developing  itself;  and 
The  lesions  which   result  are  said  to  be  not  again  con  tag  J  i 
Thus  it  is  supposed  the  great  epidemic  of  the  fifteenth  century 
gradually  abated.     Hence  also,  perhaps,  the  modern  belief  in 
modifying   influence  of  syphilizatum   may   to   some   extent  be 
explained — an  operation  which  is  not  warranted  by  the 

utitic  knowledge  we  possess.      (3.)  The  blood  of  thos. 
ing   from   acute   secondary  syphilis  inoculates.      (V)    A   female, 
otherwise  free  of  syphilis,  may  become  contaminated  during  the 
gestation  of  a  foetus  begotten  of  a  male  who,  at  the  time  of 
fruitful  connection,  was  himself  alone  suffering  from  ooo1 
tion  of  the  system  by  syphilis,  in  some  form  of  activ  daiy 

phenomena  (Dlday,  Maclean).     In  such  cases  no  syphilitic  m 

ted  on  the  genital  organs  of  either  paiiy  at  the  pern>  I 

ual  intercourse. 

Experiments  at  Florence,  at  the  Clinique  for  venereal  disc 
show  that  healthy  percons  may  be  inoculated  with  tin 
of  syphilitic  patients,       It  is  related  that,  on  January  23,  1 
two  young  doctors  were  inoculated  with  the  blood  of  litic 

patient,  but  no  result  followed  j  on  February  6, 1862,  thr 


increase  in  mzQ  rapidly,  and  the  inflammation  ia  much  more  active-    The  wall*  <• 
vesicles  are  so  extremely  thin  and  transparent  that  the  rod  colour  of  the  inflamed 
tissue  may  be  seen  through  thftBL     But  the  fluid  soon  becomes  opaqut 
purulent,  small  moitt  crusts  or  scabs  form,  which,  being  detached  Rat 
accidentally,  expose  excoriated  spots;  and  it  is  Important  ush  those  from 

stift  venereal  chancres.     The  venereal  sores  never  commence  as  vesicle*. 
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doctors  (perfectly  free  from  syphilis)  were  inoculated  by  venous 
blood  taken  from  a  female  suffering  from  the  acute  lesions  of 
secondary  syphilitic  disease.  Charpie  soaked  in  the  blood  was 
applied  to  an  abrasion  in  the  arm  of  each.  On  March  3  (twenty- 
five  days  after  the  operation)  a  slight  itching  and  elevation  was 
perceptible,  a  papule  formed,  which,  eight  days  afterwards, 
became  covered  with  a  crust.  This  crust  increased  in  thickness 
day  by  day,  and  twelve  days  after  the  appearance  of  the  papule 
two  glands  in  the  axilla  became  enlarged,  and  the  sensibility  of 
the  papule  increased.  Nineteen  days  after  its  appearance  the 
crust  fell  off,  leaving  a  funnel-shaped  chancre,  with  elastic  resistent 
borders.  On  the  twenty-third  day  the  chancre  had  increased  in 
size  and  induration.  On  the  fortieth  day  eruption  on  the  skin 
and  glandular  swellings  in  the  neck  supervened.  The  erythema 
lasted  eight  days,  and  pursued  a  regular  course. 

On  the  forty-eighth  day  the  glands  had  increased  in  size  and 
hardness,  the  chancre  maintaining  its  specific  condition,  show- 
ing no  tendency  to  heal. 

On  the  fiftieth  day  the  colour  of  the  erythema  became  decidedly 
coppery,  and  treatment  by  mercury  was  then  begun.  In  these 
experiments  the  blood  communicated  disease  to  one  out  of  Jive 
who  submitted  to  the  experiment  The  recognition  of  this  fact 
explains  many  occasional  cases  of  syphilitic  affection  hitherto 
obscure — e.  g.t  syphilis  from  vaccination,  contamination  of  a 
healthy  nurse  from  the  sore  mouth  of  an  infected  infant,  and 
the  like.  One  of  the  most  remarkable  and  lamentable  instances 
of  the  inoculation  of  syphilis  through  vaccination  is  that  which 
is  now  well  known  as  the  epidemic  at  Rivalta.  At  that  place 
no  fewer  than  forty-six  children  became  affected  with  syphilis, 
the  disease  being  communicated  to  each  of  them  through  the 
operation  for  vaccination  (Pachiolli,  Sperino,  New  Syden. 
Society  Year-Book,  1861-62). 

4.  Morbid  Anatomy  of  the  Secondary  Lesions  and  Local  Growths  in 
the  Internal  Viscera. — These  are  now  so  uniformly  found  associated 
with  a  history  of  syphilis  that  they  are  rightly  regarded  as  the 
remote  effects  of  the  specific  venereal  or  syphilitic  virus.  So 
varied  are  the  effects  of  syphilis  that  a  complete  account  of 
syphilis  and  its  lesions  has  yet  to  be  written;  but  it  may  be 
useful  to  illustrate  some  of  the  points  of  view  from  which  the 
subject  in  its    pathological    bearings  is  now  being  examined, 
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premising  that  it  is  necessary  to  &r<  the  subj»  idly 

from  year  to  year,  as  opportunity  offers  ami  as  Gpesh  i 
to    our   knowledge,    being    ever    alive    to    the    falls 
inevitably  surround  the  most  patient  investigations, 

Hitherto,    and  even  still,    we  may  be  led  to  suppose  that 
tritj/  is  the  rule  in  the  development  of  syphilis  ;  hut 
our  knowledge  gets   more   definite,   the  lesions  are  oba 
follow  a  certain  order  and  method  of  appearance,  disturbed 
or  protracted  by  various  modifying   circumstances,  eitl 
constitutional  kind  or  brought  about  by  the  action  of  eurativu 
agents. 

From  any  one  of  the  sources  of  infection  already  m 
later  stages  of  syphilis  are  characterize!    by  lesions   which  are 
distinguished  from  the  earlier  specific  affections,  both   ! 
situation  and  by  their  morbid  anatomical  peculiarities. 

Differences  in   the  stage   of  the  disease  have  hitherto  been 
mainly  based  upon  the  organs  affected.      The  p 
being  local,  the  so-called  mocmA&ry  affections  or 
considered   to   be   those   which    involved    the  skin,  tl 
membranes,  and  the  iris;  while  the  t&ri  fiptows 

were  those  which  implicated  the  areolar  tissue,  the  boMi 
muscles,  the  liver,  the  brain,  the  heart,  lungs,  and  the  kidneys. 

A  division   based  on  the  anatomical  characters  of  the  le 
seems   to  be    more  satisfactory  than  any  arbitrary  arra 
into  ttagee  trf  a  supposed  primary,  secondary,  or  tertiary  order 
(Haldaxk), 

1,  In  the  so-called  primary  and  secondary  affections  we  hav* 
mainly  to  do  with  congestions,  inflammations,  and  uk < 

2.  In   the   tertiary   lesions  and  advanced  stages    o1 
there  is— (a,)  A  "constitutional  cachexia,"  with  cm 
anatomical  characters ;  and  (b,)  A  tendency  to  the  «.if  a 
peculiar  material,  chiefly  in  the  form  of  gummatous  tumor* 
nodules,  of  which  the  v<#le   i$  the  common  and  faroili 
but  which  are  found  not  only  in  the  bones,  but  in  the  areolar 
tissue,  the  liver,  the  lungs,  the  heart,  the  braint  the  mu> 
testicles,  the  eye.     fc.)  There  is  likewise  to  be  i              I   a  ten- 
dency to  various  interstitial  inflammations;  and  (ct.)  TL 

rence  of  cicatrix-like  losses  of  substance  *  0  the  surfaced 

solid  organs. 

With  regard  to  the  "constitutional  each*  is  necessary, 
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possible,  to  distinguish  the  degenerate  nutrition  brought  about  by 
"inherited"  syphilis,  as  contrasted  with  that  brought  about  by 
acquired  syphilis. 

The  constitution  of  the  person  also  materially  influences  the 
phenomena  which  supervene  during  syphilis — e.  g.,  gout,  rheuma- 
tism, tuberculosis,  and  cancer  modify  the  syphilitic  lesions  and 
degenerations;  while  constitutional  syphilis  in  its  turn  modifies 
the  character  of  ordinary  diseases. 

Persons  with  a  tendency  to  rheumatism  are  apt  to  have  the 
same  tissues  involved  in  syphilitic  lesions  as  if  he  suffered  from 
rheumatic  inflammation.  Hence  syphilis  is  often  set  down  as  a 
cause  of  rheumatism.  The  serous,  fibro-serous,  white  connective 
tissues  are  the  sites  of  the  lesion  in  the  forms  of  periostitis,  iritis, 
corneitis,  and  affections  of  the  true  skin. 

In  tuberculous  patients  those  tissues  are  apt  to  be  involved 
in  the  syphilitic  lesions  which  are  most  prone  to  ulcerate,  and 
to  have  tubercles  grow  in  them.  Hence  syphilis  is  often  set 
down  as  a  cause  of  phthisis.  The  mucous  membranes  are  most 
•  prone  to  suffer  in  such  cases.  Hence  syphilitic  growths  develop 
themselves  in  the  lungs,  the  glands  and  brain,  pharynx,  larynx, 
tonsils,  tongue,  and  testicles. 

In  the  gouty  or  vascular  subjects  the  arterial  or  vascular 
structures  and  joints  are  apt  to  suffer  most  from  the  syphilitic 
virus,  and  the  lesions  are  chiefly  in  the  form  of  degenerationa 
Hence  syphilis  may  be  set  down  as  a  cause  of  disease  in  the 
great  blood-vessels,  leading  to  thoracic  and  abdominal  aneurisms 
at  an  early  period  of  life  ;  and  of  the  smaller  blood-vessels,  lead- 
ing to  amyloid  degeneration,  or  waxy  degeneration  of  the  liver, 
kidney,  spleen,  and  intestines. 

The  lesions  in  syphilis  eventually  assume  a  variety  of  ana- 
tomical forms,  but  in  the  first  instance  they  are  to  be  recognized 
in  the  typical  forms  of  nodes,  gummata,  tubercles,  or  knots,  as 
periostitis  and  inflammations  of  fibrous  tissues,  tending  to  caries, 
necrosis,  or  abscess,  or  to  hypertrophy,  as  in  exostosis,  and  ulti- 
mately to  cicatrices  in  various  organs.  Secondly,  in  degenerations, 
such  as  the  amyloid.     (See  page  120.) 

Gummata  are  the  characteristic  lesions  of  tertiary  syphilis.  They 
form  growths  which  lead  to  the  development  of  elastic  tumors, 
composed  of  a  well-defined  tissue,  but  with  elements  extremely 
minute.    The  gummatous  tumor  takes  origin  from  the  elements 
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of  connective  tissue,  or  the  analogues  of  such  I 
universality  of  the  site  of  these  lesions.    They  are  111 
abscess  in  this  respect 

When  they  iirst  attract  attention  (as  a  node  on  the  skin,  oroo 
the  shin)  they  arc  small,  solid,  pale  swellings,  like  a  hard  kernel, 
varying  in  size  from  that  of  a  pea  to  the  suse  of  a  haricot  heaa 
They  may  he  generally  first  seen  in  true  skin,  or  sul> 
submucous  tissue ;  and  where  the  tissue  is  lax  they  grow  to 
considerable  size,  and  give  a  sensation  to  the  hand  as  if  nT 
gum.      Repeated  examinations  of  this  growth  show  that  in  tin 
gelatinous  condition  it  arises  from  a  proliferation  of  nuclei  ; 
cells  of  the  connective  tissue — like  the  formation  of  granul 
in  a  wound.     The  component  cells  appear  as  round,  oval, 
shaped  particles,  imbedded  in  a  matrix  of  tine  conin 
of  a  granular  character,  (ending  to  fibrillation,     The  cells 
little  larger  than  blood -globules,  and  contain  granules   in    ! 
interior  when  mature.    In  the  young  condition  they  are  co 
and  are  seen  to  grow  in  groups,  within  the  connective  tissue 
pusclea     In  some  respects  they  resemble  tubercle,  but  d  i ' 
in  the  mode  of  growth.     How,  then,  do  we  recognize  ti . 
such  growths  ?     First,  taking  the  history  of  the  case  as  a  guide,  wt 
are  led  to  conclude  entirely  from  the  anatomical  character  of  tba 
growth;  and  when  such  lesions  are  seen  in  a  caae  with  ;\ 
history   of  syphilis,   several    questions   suggest    tin:  f^r 

consideration.     Is  it  the  result  of  inflammation  ?     1^ 
tubercle?      Is  it  a  syphilitic  lesion?     Are  there  traces 
similar  lesions  in  the  body!     As  a  rule,  infiami  la  to 

abscesses  or  hypertrophies  of  tissue  or  fibroid  degen  and 

round  all  these  syphilitic  nodes  we  have  such  hypertrophy 
degeneration,  just  its  we  have  round  tubercle  nod u lea     Absoeseei 
are  easily  recognized  by  the  pus;  and  which,  I 
may  still    be   anatomically  recognized.      Ca?uwou&   massos  are 

Bad  by  the  juice  expressed  from  them.     H 
juice;  and  the  cell -elements  seen  in  cancer  are  chai'v  i  by 

the  diversity  of  their  form  and  growth.     Here  thi  are 

uniform  in  appearance  and  size,  and    form    growths  less  highly 
titzed    than   cancers,   which    tend    to    infiltrate  and    involve 
neighbouring    textures;    whereas    the   gummy    syphilitic 
remains   isolated,    and    is    usually  surrounded    l< 
clear,  semi-transparent,  greyish,  vascular,  fibi 
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resistant  to  the  finger.  Thus  these  nodes  appear  sometimes  as  if 
enclosed  in  a  kind  of  cyst,  from  which  they  may  sometimes  be 
enucleated. 

By  way  of  elimination  or  exclusion,  therefore,  we  may  thus 
come  to  recognize  such  growths  as  syphilitic — even  without  a 
history  of  syphilis  (Haldane).  They  have  been  recognized  now 
and  described  in  all  the  solid  viscera  of  the  body.  The  microscope 
has  enabled  us  to  study  them  with  minuteness;  but  it  is  only 
their  history,  position,  mode  of  appearance,  structural  elements, 
cause,  and  results,  which  enable  us  to  recognize  their  true 
character. 

Development  and  Course  of  the  Syphilitic  Node. — (1.)  Proliferation 
goes  on,  and  a  glue-like  mucous  fluid  forms,  constituting  the 
inter-cell  material.  The  tumor,  if  near  the  surface,  melts,  opens, 
and  ulcerates,  thereby  giving  evidence  of  active  or  acute  constitu- 
tional disease.  (2.)  The  tumor  continues  gelatinous  and  coherent 
(if  in  dense  parts,  deeply  seated),  as  in  gummata  of  the  perios- 
teum, scalp,  brain,  liver,  lungs,  and  heart;  thus  giving  evidence 
of  constitutional  disease,  latent  or  inactive.  (3.)  Having  arrived 
at  a  more  or  less  complete  degree  of  development,  they  may 
undergo  a  retrograde  or  fatty  degeneration,  which  may  eventually 
lead  to  its  absorption ;  and  this  is  a  natural  or  spontaneous  pro- 
cess of  cure ;  but  traces  of  the  existence  of  such  nodes  may  be 
left  in  the  form  of  cystoid  membranes,  as  in  the  brain;  or  of 
fibrous  bands,  or  cicatrix-like  loss  of  substance,  as  in  the  liver. 
In  some  instances  the  nodes  undergo  calcareous  degeneration. 

In  the  Bones  these  syphilitic  lesions  arrange  themselves  in  two 
groups : — 

1.  The  primary  characteristic  growths,  or  various  states  of  gum- 
mata or  nodes,  which  advance  to  the  formation  of  ulcers ;  and  the 
death  of  parts  in  little  necrotic  sloughs  or  cores  of  dead  bone,  im- 
prisoned within  circles  of  bone.  There  are  usually  several  points 
of  attack ;  and  numerous  holes  or  pores,  with  furrows  converging 
to  the  centre,  where  the  lesions  first  commence,  giving  rise  to 
characteristic  stellate  depressions.  Caries  and  necrosis  of  the 
bone  follow  the  eating  ulcers  of  soft  parts,  such  as  the  roof  of  the 
palate,  the  nasal  septum,  the  laiyngeal  cartilages ;  or  caries  and 
necrosis  may  follow  periostitis  of  the  long  bones.  Internal  caries 
and  necrosis  may  also  occur,  beginning  in  the  marrow  of  the  bone, 
giving  rise  to  suppurating  osteo-myelitis.     Most  of  these  forms  of 
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syphilitic  lesions  are  to  be  seen  in  the  skull  bones,  especially  in 
the  forehead  and  anterior  parts  of  the  skull     They  i 

licinl  or  deep  exfoliations  of  the  outer  laminae.     The  <k 
portions  become  dead  in  small  circles,  enclosed  by  new  bone; 
existing  like  the  core  of  a  carbuncle,  they  cannot  be  rem 
without  enlarging  the  aperture  through  which  they  make  known 

ir  existence.     The  cicatrices  which  result  aft 
elimination  of  guinmatain  bone  have  a  chamctei 
especially  denoted  by  the  want  of  growth  in   the   centre, 
activity  of  growth  at  the  edges  after  loss  of  substance. 

2.  The  virus  of  syphilis  seems  to  have  the  power  of  fosterin 
growth   of  simple  interstitial    inflammatory  pro  tnd   thus 

liug  to  ht/pewsto&ist  &5M&Q8i$i  and  hard  nod 

In  the  Skhi  there  are  two  groups  of  syphilitic  lesions  to  be 
recognized, — (L)  Local  growths,  which  generally  assume  the  form 
of  i  iiiptions;  (1)  Cicatrices.  The  local  growths  occur  in  the 
superficial  layer  of  the  corion  (Viechow,  Barenkprung)  ;  and 
ultimately  tend  to  grow  deeper,  and  to  affect  more  permit  ne 
the  derma  and  subcutaneous  tissue  (A-  X  Thomson). 

When  such  growths  soften  (as  they  tend  to  do  when  *upei : 
great  destruction  of  tissue  is  the  result     The  cicatrices  which 
follow  are  permanent  and  unseemly,  and  may  ensue  without  any 
abrasion  of  surface.     This  is  especially  the  case  in  papular  and 
tubercular  forms  of  syphilitic  skin  diseases.      The  growth 
erall  atod  with  effusion  of  fluid,  which  cau>  iixl 

absorption  taking  place,  atrophy  of  tissue  follows,  there  la  a  falling 
in  of  textures,  accompanied  by  obliteration  of  blood  and 

resulting  in  an  unseemly  white  scar. 

The    diagnosis    of    syphilitic    eruptions    may    in    g> 
arrived  at, — £L)  From  the  history  of  th<  A  chancre  cotn- 

n  in  icing  at  least  two  weeks  after  exposure  to  con  tag*  ittiag 

indurated^  and  followed  within  six  or  eij  ka  by  induration 

of  the  lymphatic  glands,     (2.)  From  thr  * 

the  eruption  A  dusky  tint  of  the  skin,  rheumatic  pains  in  the 
head  and  joints,  aloperia,  ulceration  of  the  tin 

liseasc  of  the  testicle.     (3.)  From  tht  *  ap\#ar- 

ing  in  tm&rolf&msat  on*  tAmBon  the  body- —  uu- 

tous,  rosenltius,  lichenous.  (4)  Ftxm  the  general  coppery  tint  i>/ 
the  eruption.  Strumous  inflammations  have  a  dusky  red  or 
vinous   tint,  simple   in  dam  mat  ions  in  a  healthy  person  havd 
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bright  red  tint,  but  syphilitic  eruptions  in  the  chronic  stage  have 
a  characteristic  coppery  colour.  (5.)  As  a  rule,  there  is  an  absence 
of  itching  in  syphilitic  eruptions.  (6.)  Syphilitic  eruptions  tend 
to  assume' a  more  or  less  circular  form.  (7.)  When  the  eruptions 
of  syphilis  ulcerate,  the  ulcers  are  generally  round,  with  perpen- 
dicular edges  and  unhealthy  bases.  More  than  one  of  these 
characters  must  guide  the  diagnosis,  and  not  one  only. 

Affections  of  the  Hails  occur  in  two  forms,  namely, — (1.)  As 
onychia;  and  (2.)  As  a  dark-red  eruption  on  the  nail,  due  to 
congestion  of  the  vascular  layer  beneath,  with  numbness,  and 
tingling  beneath  the  surface.  The  nail  atrophies,  desquamation 
from  its  surface  commences,  and  continues  with  splitting  up  of 
the  substance,  and  pitting.  Lastly,  the  nail  crumbles  down  from 
the  edges  and  free  margin,  point,  or  tip.  It  is  irregular,  and 
thickened  from  the  under  part  (Psoriasis  of  the  nail),  analogous 
to  the  "  Seedy  toe  "  of  horses,  (Compare  Richardson's  very  inter- 
esting paper  in  Clinical  Essays,  voL  L) 

In  the  Substance  of  the  Heart,  Virchow  describes  the  syphilitic 
growth,  and  refers  to  cases  of  a  similar  kind  recorded  by  Ricord 
and  Leberi  Ricord,  in  his  atlas,  gives  illustrations  of  them,  and 
calls  them  u  Syphilitic  muscular  nodes  in  the  substance  of  the 
heart"  (Clinique  Iconographique).  Firm,  yellow,  cheese-like 
masses  were  found  in  the  substance  of  the  ventricles.  There  was 
a  history  of  old  chancres  and  ulcerated  tubercles  of  the  skin. 

In  Lebert's  case  these  gummata  were  seen  at  a  comparatively 
early  stage  of  development,  and  were  found  in  the  wall  of  the 
right  ventricle.  There  were  tubercles  of  the  skin,  of  the  sub- 
cutaneous tissue,  genital  organs,  and  bones  of  the  skull  (AnaL 
Pathologique).  In  Virchow's  case  there  were  syphilitic  gummata 
in  the  testicles. 

Dr.  Haldane  records  a  case  of  a  similar  kind,  and  gives  excel- 
lent drawings  in  Edin.  Monthly  Med.  Journal  for  Nov.,  1862. 

In  the  Museum  of  the  Army  Medical  Department  at  Netley 
there  are  two  preparations  which  show  such  gummata  in  the 
substance  of  the  heart  One  occurred  in  the  case  of  a  soldier, 
twenty-four  years  of  age,  under  treatment  for  venereal  ulcers  of 
nine  month's  duration,  on  various  parts  of  the  body.  He  had  lost 
his  palate,  and  eventually  sunk  from  exhaustion,  with  symptoms 
of  phthisis.  Sections  of  the  muscular  substance  of  the  heart 
showed  several  isolated  deposits  in  its  substance  and  beneath  its 
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serous  covering;  and  isolated  portions  of  the  lungs 
into  a  substance  of  the  consistence  of  cheese. 

In    the   Brain  such  gummatous  tumors   have  b 
described  by  Bonet,  Ricord,  Cullerier,  and  Lallemand 
describes  them  under  the  name  of  the  syphilitic  tul 
brain.      Dr.  Steenberg  (physician    for  the    insarj 
believes   that  a  great   proportion  of  the  syphilitic  ta  of 

the   brain    are   subsequent   to  lesions  of   the  arteries;    and 
organs  of  circulation  generally  he  observes  to  be  the  ? 
seat  of  syphilitic  localizations.     Hence  softening  of  the 
substance,  and  various   lesions  of   the   nervous   system,  an 
no  means  rare  in  eases  of  prolonged  syphilis;  and  Virchow  has 
frequently  noticed  lesions  of    the   great  vessels   in   tin 
die  from  syphilis  with    lesions   in  the  brain.     The  tend 
aneurtsmal  dilatations  and  cicatricial-like  loss  of  substance  in 
lining  membrane  of  the  great  vessels,  in  young  subjects  wh 
severely  affected  with  syphilis,  is  a  subject  in  morbid  anat 
which  requires  yet  to  be  investigated. 

In  the  cases  where    cerebral   symptoms  have    loi 
with  syphilis,  u  a  quantity  of  tough,  yellow,  fibrous  I 
together  the  surface  of  the  brain  with  the  adjacent  nv 
and  this  again  is  adherent  to  the  bone.     The  cortical  si 
of  the  brain  at  the  affected  spot  is  often  partly  destroyed,  antl 
the  adventitious  material  occupies  its  place.     The  questj 
still  to  be  solved  as  to  what  structure  is  primarily  aftl 
have  given  the  authority  of  their  name  to  the  opinion   I 
disease  commences  6rst  in  fche   bone,  but  simply  f*»r  t J j 
that  the  osseous  system  is  that  which  has  so  long  been  reeogn 
as  liable  to  be  affected.      But  since  we    now  know  tbr 
.structures  may  be  similarly  attacked,  we  are  ] 
for  its  com  roeu  cement  in  other    parts,  and  even    in   thi 
structure  itself.  ,  .  .  The  cases  which  are  so  frequently  n 
are  those  where  the  deposit  involves  both  sides  of  the  dttra 
and  includes  in  it  the  bone  on   one  side  and  the    1 
other.     The  probabilities  are  in  favour  of   its   occurring  in  the 
a  mater  first,  as  it  arises  in  the  \  \t  of 

the  cranium"  (Wilks  in  Med.  Times  Oct  2<5 

But  the  lesion  also  occurs  in  isolated  gunnnato  left  i* 

the  great  nervous  centres,  such  as  the  thalami  optic 

ota.     I  saw  very  recently  (29th  May,  1868)  a  most  fnUowt* 
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ing  dissection  of  such  a  case  in  the  Middlesex  Hospital,  which 
had  been  under  the  care  of  Dr.  Goodfellow.  There  had  been 
a  history  of  syphilis,  and  some  of  the  children  of  the  man  had 
died  of  inherited  secondary  syphilitic  lesions.  A  gummatous 
tumor  occupied  the  left  optic  thalamus.  Numerous  cases  of 
syphilitic  tumor  of  the  nerves  and  nervous  centres  are  to  be 
found  collected  together  in  the  pages  of  the  Medical  Times  and 
Qazette,  and  two  may  be  referred  to  of  the  intra-cranial  nerves, 
related  in  the  17th  vol.,  for  1858,  p.  419,  in  each  of  which 
paralysis  was  due  to  such  syphilitic  neuromata. 

The  lesions  of  encephalic  syphilis  are  ushered  in  by  obscure 
phenomena;  but  the  following  may  be  especially  noticed: — 
Insomnia  manifests  itself  at  the  commencement;  and  head- 
ache  is  characterized  by — (1.)  Violence;  (2.)  Prolonged  duration; 
(3.)  Nocturnal  recurrence  or  exacerbation.  The  general  nervous 
symptoms  are  especially  obvious  in  alteration  of  intelligence, 
of  sensibility,  and  of  motion.  These,  combined  with  such 
obvious  local  lesions  as  caries,  or  necrosis  of  the  facial  bones 
or  of  the  cranium;  or  tumors  on  the  external  surface  of  the 
cranium,  such  as  gummata,  periostitis,  or  exostosis,  at  once  point 
to  cerebral  syphilitic  lesions ;  which  are  sometimes  expressed  by 
persistent  epilepsy. 

Any  form  of  syphilitic  infection  may  be  followed  by  nervous 
affections,  from  a  year  old  up  to  old  age. 

The  syphilitic  brain  disease  generally  leads  to  softening  of 
cerebral  substance  surrounding  the  nodule;  and  this  softening 
cannot  be  distinguished  from  the  softening  induced  by  any  other 
cause. 

The  duration  of  the  syphilitic  nervous  affections  averages  about 
one  year;  and  their  natural  course  is  characterized  by  inter- 
missions; and  at  the  outset  the  intermissions  are  very  distinctly 
expressed. 

A  point  in  the  pathology  of  syphilis  at  present  assuming  con- 
siderable importance,  is  the  influence  which  an  open  suppurating 
sore  of  a  secondary  or  tertiary  kind  has  in  removing  the  tendency 
to  the  localizations  of  lesions  elsewhere,  and  especially  in  internal 
parts.  Dr.  Steenberg  says,  with  reference  to  cerebral  lesions,  that 
he  has  seen  the  existence  of  an  ulcer  of  a  tertiary  kind  act  as  a 
natural  issue  in  subduing  the  irritation  of  cerebral  lesions,  an 
entire  remission  of  the  nervous  symptoms  occurring  while  the 
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ulcer  remained  open.    Hence  the  great  benefit  which  often 
tin*  use  of  aseton  in  syphilitic  epllep 

MrT  Henry  Lee  also  writes  that  "fresh  inoculations  from  *up- 
|  ii rating  sores  during  the  time  of  their  development  check 
activity  of  other  lesions  of  the  skin;"  and,  no  doul 
elsewhere.     Hence  the  reputed  ilthy  process 

(if  syphilization  may  in  some  degree  be  explained  by  tin 
as  in  here  sypTiiligation  has  been  continued  during 

or  many  months. 

The  syphilitic  lesions  capable  of  affecting  directly  or  [nd 
the  sense  of  sight  are  numerous  and  various,      These  inv 
aitber  the  optic  nerve  itself  or  the  constituent  pat  i 
e.g*f  chto  ;  diffuse  exudation  throughout  the  atrophy 

of  the  <  nd  its  papilla,  with  diminution  in  the  calibre 

of  the  central  vessel;  circumscribed  abscesses,  or  parti 
developed  in  the  course  of  the  optic  nerve  (VOM  GftAKl 

Syphilitic  Lesions  in  the  Lunge  have  been  long  *d  by 

Morton,  Sauvage,  Portal,  Morgagnit  and  more  recently 
Stokes,  Walshe,  Wilks,  Virehow,  Ricord,  and  Monk 

Two  forms  of  syphilitic  lesions  of  the  lungs  mx 
— (1.)  BrQnchAM&l  or  bronchial  irritation  at  least,  v> 
many  cases  precedes  the  skin  lesions,  and  dwappeaiB  wholly 
partially  when  this  is  established;  and  if  the  syphil 
suddenly  disappears,  bronchitis  may  again  en 
patient  may  thus  have  all    the  symptoms   of  phtl. 
tubercle  existing  in  the  lung.     The  tendency  of  sypl  thus 

to  induce  phthisis  in  those  especially  constitutionally  pr. 
and  where  mercury  has  been   taken.      Periostitic  thickening  at 
the  clavicle  and  the  upper  ribs  is  apt  to  lead  to  the  that 

tubercle  is  present,  on   account   of  the   consolidation, 

i'asary  in  the  case  of  young  soldiers,  who,  bavin 
disci  from  hospital,  after  the  cure  of  an  infecting 

may  be  exposed  to  cold  and  wet  on  guard,  and  so  have  an  at? 
of  syphilitic  bronchitis  induced — the  probable  commend 
a  growth  of  tubercles  in  the  lungs,  or  of  solitai  .  litic 

gummata  [Annual  Report  of  Army  Med,  I> 

Deposit  in  the  pulmonary  substance,  in  the  form  of  gummata,  of 
the  same  histological  constitution  as  the  well-known  subeutaneoo* 
product  which  has  been  described  by  M ,  Rioord  and  M'Oarthya* 
forming  in  the  lung*,  especially  towards  their  periphciy  and 
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bases.  Towards  the  periphery  they  are  like  nodules  of  lobular 
pneumonia.  They  soften,  and  are  eliminated  very  much  like 
tubercle,  and  have  at  first  a  consistence  like  scirrhua  They 
are  non-vascular  (Walshe). 

Syphilitic  Lesions  of  the  Liver. — Dittrich  and  Oubler  were  the 
first  to  give  an  accurate  description  of  these  syphilitic  deposits 
in  the  liver.  Virchow  has  also  described  a  peri-hepatic  lesion  and 
a  simple  gummy  interstitial  hepatitis.  The  former  never  occurs 
alone,  but  is  generally  associated  with  the  latter.  The  hepatic 
substance  atrophies,  and  the  deposit  contracting,  is  eventually 
absorbed,  causing  a  cicatrix-like  mark.  The  liver  lesions  are 
usually  among  the  later  symptoms  of  syphilis,  and  are  well 
described  by  Wedl,  Virchow,  Wilks,  and  Frerichs. 

The  Syphilitic  Lesions  of  the  Testicles  have  been  minutely  ex- 
amined by  Virchow  and  Wilks.  Where  the  general  substance 
of  the  testicle  is  affected  the  deposit  is  interstitial,  and  the  free 
portion  of  testicle  is  first  attacked;  then  the  tunica  albuginea 
thickens,  and  the  inflammation  extends  along  the  tubes. 

The  middle  cones  of  the  testicle  are  most  frequently  affected, 
and  they  increase  in  size  from  proliferation  of  tissue-elements. 
The  interstitial  tissue  softens  and  is  red,  the  tubes  thicken,  fatty 
epithelium  becomes  developed,  and  atrophy  results.  Solitary 
nodules  may  sometimes  form,  varying  in  size  from  a  millet-seed 
to  a  cherry.  They  look  like  yellow  tubercle,  and  are  analogous 
to  the  gummata  observed  in  the  scrotum  and  in  the  substance  of 
the  tongue,  which  are  hard  and  elastic,  about  the  size  of  a  pea, 
and  easily  overlooked.  These  tumors  in  the  testicles  and  tongue 
are  peculiar,  in  not  growing  from  a  centre,  like  other  tumors, 
but  rather  as  infiltrations  of  tissue  (Wilks).  Thus  they  are 
not  perfectly  circumscribed,  but  are  found  mixed  up  with  the 
adjacent  tissues. 

Lesions  of  the  Tongue  of  a  syphilitic  nature  are  to  be  seen  in 
many  of  these  cases.  They  are  mostly  expressed  by  ulcerations 
at  the  base,  often  in  such  positions  that  the  laryngoscope  only 
can  disclose  them  to  view.  Sometimes  they  appear  as  a  raw, 
indolent,  abraded-like  surface,  in  circumscribed  patches,  on  the 
dorsum  or  edge  of  the  tongue — the  aphthous  exfoliation  and 
syphilitic  tubercles  of  Erasmus  Wilson.  (See  Plate  3,  fig.  E,  of 
his  work  On  Syphilis.) 
Hints  for  the  Investigation  and  Description  of  Syphilitic  Ulcers. — 
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1.  Ascertain  as  near  as  possible  the  date  of  coii  r  keep- 
ing in  view  the  media  or  vehicles  of  contagion,  in  addition 
virus  from  a  true  primary  chancre — namely,  from  ulcers  in  acute 

>ndary  syphilis;   from  the  blood  of  patients  suffering  from 
ite  secondary  ayphUia;  from  sexual  intercourse,  followed 
i -(inception,  with  a  man  who  is  at  the  time  suffering  from  syphilis 
in  some  of  its  active  secondary  forms,  from  mixed  chancres  eu 
ing  the  varus  ;  from  sloughing  sores  carrying  the  vims 

2.  Examine  the  patient^  keeping  in  view, — 

(a,)  That  the  soft,  w  non-infecting  "  sore  comment*  t  im* 

mediately    (i   &,  twenty-four  hours  to  within  three  da; 
connection).     It  commences  as  a  red  spot,  or  a  point.  ; 

in  into  a  pustule  and  a  soft  suppurating  sore. 

(h.)  That  the  u infecting*'  sore  does  not  commence  ] 
end  of  the  second  or  beginning  of  the  third  week  n  to 

twenty-four  days) ;  and  if  the  disease  has  been  contr  m  a 

ondary  ulceration,  not  before  the  expiration  of  the  third 
fourth  week  (Rinecker).     A  specific  sore  results  in  the  form  of 
a  papule,  abrasion; fissure,  or  crack;  the  formation  of  pus.  i>r  an 
ulcer  discharging  pus,  being  an  accidental  occurrence. 

3.  Examine  microscopically  the  discharge  from  all  syphilitic 
sores,  keeping  in  view — (1.)  That  a  "soft,  non-ini-  dis- 
charges pus-cells;    (2.)  That  the  fluid  discharged  from  an 
fecting  "  sore  is  not  pus,  but  a  molecular  debris, 

4.  The  irritation  of  an  "  infecting "  sore  may  cause  it  t 
charge  pus  along  with  the   "infecting  fluid."  ixed 
chancrt 

5.  The  soft,  purulent,  non-infecting  sore  may  be  transplanted 
nt  will,  and  at  anytime,  on  the  patient's  body,     The  true  ' 
feeling"  sore  cannot  be  multiplied  after  glandular  enli 

and  general  infection  becomes  developed.     It  remains  a 
sora 

6.  Look  every  day  for  cutaneous  eruptions  during  the  existence 
of  a  primary  sore. 

7.  Examine  the  lymphatic  glands — not  only  in  the  >* 

the  chancre,  but  also  those  in  the  axilla,  and  the  tlw 

occiput.     Note  as  to  the  slowness  or  rapidity  of  the  enlargement 
— hardness  or  softness — tendency  to  suppuration,  and  wb«.  i 
painful  or  not. 

8.  From  the  account  of  syphilis  and  venereal  sores  which  has 
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been  given  in  the  preceding  pages,  it  must  appear  clear  that 
definite  nomenclature  must  be  adhered  to  in  describing  venereal 
or  syphilitic  sores. 

Nomenclature. — Syphilis,  comprehending  primary  and  successive 
constitutional  symptoms  of  contamination,  ought  now  to  be  distin- 
guished from  simple  venereal  ulceration  not  followed  by  gland 
complication  nor  contamination  of  the  system.  The  etymology  of 
the  term  "syphilis"  is  unknown;  but  as  now  used,  the  term  ought 
to  comprise  (1.)  the  primary  and  (2.)  the  successive  constitutional 
symptoms  or  phenomena  which  denote  the  contamination  of  the 
system.  A  man  may  have  had  a  chancre  and  a  suppurating  bubo, 
and  yet  remain  free  from  any  taint.  Such  a  case  should  not  be 
set  down  as  a  case  of  syphilis,  but  simply  as  a  case  of  "venereal 
ulceration"  with  glandular  complication.  In  such  a  case  the 
gland  complication  is  consequent  on  the  irritation  of  the  sore,  and 
is  not  specific. 

Syphilis  should  be  reserved  to  designate  the  more  serious 
affection,  in  which  the  constitution  is  implicated,  and  in  which 
the  infecting  phenomena  occur ;  and  if  the  term  "  chancre"  is 
used,  it  should  be  stated #  whether  it  is  a  "soft"  "non-infecting 
chancre,"  or  an  "  infecting  "  one ;  otherwise,  diagnosis  is  incomplete. 

*  The  position  of  the  term  "  syphilis?  in  the  Classification  of  Diseases,  is  Class  I. 
—Zymotic  Diseases  :  Order  2.  Enthetic  Diseases. 

The  proper  place  in  the  Classification  for  simple  lesions  on  the  penis  should  be 
Class  IIL — Local  Diseases  :  Order  6.  Diseases  of  the  Generative  System. 

In  the  numerical  returns  of  army  diseases,  however,  according  to  the  present 
arrangement,  the  designations  "ulcus  penis"  "  ulcus  penis  non-syphiliticum,"  and 
those  of  all  other  non-infecting  lesions  on  the  penis  is  ordered  to  be  shown  in  the 
same  class  and  order  as  the  infecting  lesions  {Army  Medical  Regulations  for  1859, 
"  Statistical  Nosology,"  p.  150).  Such  an  arrangement  is  not  in  accordance  with 
existing  knowledge,  and  is  calculated  to  perpetuate  error. 

The  following  very  excellent  directions  have  been  drawn  up  by  my  colleague, 
Mr.  Longmore,  the  Professor  of  Military  Surgery  in  the  Army  Medical  School, 
to  be  attended  to  in  recording  cases  of  primary  venereal  lesions  (exclusive  of 
gonorrhoea),  and  their  consequences,  among  patients  in  the  wards  of  the  Royal 
Victoria  Hospital  at  Netley.  These  directions  are  in  accordance  with  our  present 
knowledge  of  the  Pathology  of  Syphilis. 

"  1st.  The  term  *  syphilis?  or  *  syphilitic,'  when  used  in  the  case-book,  is  to  be 
applied  only  to  such  cases  as  are  believed  to  be  of  a  specific  infecting  kind.  Non- 
syphilitic  venereal  lesions  are  to  be  named  according  to  their  local  and  physical 
characters,  as  '  snjterficial  abrasion?  *  ulcus?  and  the  like. 

••  2d.  The  following  five  points  are  to  be  noted  in  entering  the  history  of  each 
venereal  case  in  the  case-book : — 

"  L  Physical  characters  and  exact  site  of  the  lesion.    II.  Period  of  incubation. 
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SyphilizatioiL — By  this  name  an  operation  is  now  known  v 
hns  for  its  object  the  eradication  of  syphilis  from  the  system  by 


HI.  Character  of  attendant  inflammation.     IV*  Effects  on  i  nx&*. 

V.  Prognosis. 

**&L  Under  1*  *  Physical  characters  and  exact  site  of  lesion, '  state  whet  | 
*^a.)  The  lesion  has  the  appearance  of  a  papule :  fissure :  an  abrasion :  of  a  dry, 
or  tnoist,  open  sore;  whether,  if  a  tore,  exists,  it  is  superficial,  not  appearing 
fcO  p6Het¥fcte  the  whole  thickness  of  the  integument:  or 
smooth  surface,  scanty,  chiefly  serous  secretion,  greyish  in  |h«  centre; 
whether  the  texture  around  the  lesion  is  indurated,  and,  if  so,  what  m  the 
character  of  this  induration,  especially  whether  it  is  circuti  .rtil- 

ngenous-like,  and  appears  to  be  distinct  from  the  subjacent  and  surrounding 
tissues;  or  whether, 
**  (b.)  An  excavated  sore  exists,  with  abrupt  defined  edges,  i  j  the  whole 

thickness  of  the  integument,  with  an  uneven  surface,  covered  all 
copious  secretion,  and  without  circumscribed  induration. 
"Jfero.:  The  induration  which  exists  from  simple  inflammation  cxrited  by  the 
tabbing  of  clothe?,   the  probability   of  which  the  site  of   the    ton  will  perhaps 
indicate,  or  by  the  use  of  irritating  applications,  such  as  nitrate  of  silver,  fcc*t  and 
which  disappears  gradually  in  the  surrounding  tissues,  must  be  t 
gnished  from  the  circumscribed  hardness  characteristic  of  the  true  syphil/ 

■■  If  more  than  one  sore  exist,  it  must  be  noted  whether  the  several  -;ired 

together  from  the  first,  or  appeared  in  succession, 

'"If  some  time  has  elapsed  since  the  patient  was  first  taken  under  treatment,  the 
original  form  and  appearance  of  the  sure  should  be  traced  as  far  as  possible,  and 
u>  *tcd  whether  it  began  as  a  pimple,  abrasion,  fissure,  or  otherwise* 

"4th*    Under     II.    'Period  of  Incubation/  should  be  ascertained    and    stated 

'  'ieri 

>  a.)  The  lesion  rirst  appeared  after  a  lapse  of  one  week,  or  from  that  time  to  a 

mouth,  fitter  exposure  to  contagion;  or  whether, 
fj )  There  was  no  period  of  incubation,  the  sore  appearing  within  a  week  affaer 
exposure* 
"  Mem*  :  The  importance  to  the  patient  of  the  questions  at  issue  should  be  frankly 
explained  to  him,  and  his  confidence  secured,  so  that  he  may  he  induced  to  state  as 
exactly  as  be  can  the  number  of  times  he  has  been  exposed  to  coutagum  within  a 
period  of  four  or  live  weeks  prior  to  Ins  discovering  the  existence  ©f  the  lesion 
patient  usually  himself  dates  the  origin  of  the  lesion  from  the  time  when  he  was  Aut 
in  the  way  of  contracting  disease.     He  may,  however,  have  boon  in  tht*  u  ay  of 
contracting  disease  many  times  a/tor  Um   pari  he  realty 

contracted  it. 

11  6th.    Pnder  III*  *  Character  of  attendant  inflammation/  state  wb»  I 

j  The  iuilammation  appears  to  be  of  the  adhesive,  or  whether, 
u(Js»)  Of  the  suppurative  or  phagedenic  kind, 
LlGtm  Under  IV.   *  Effects  on  neighbouring  glands,'  state  whether, 
"  (a*)  The  superficial  inguinal  glands  are,  on  one,  or  both*  Miles,  generally  and 
separately  indurated,  the  inflammation  with  which  they  are  affected  l«aag 
of  an  indolent  character  and  without  pain;  or  whet 
* l  (  r.\  The  glands  are  free  from  enlargement ;  or  whei !  n ore  of  the  glands 

are  enlarged,  and  exhibit  a  tendency  to  mppurativ 
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repeated  inoculations  of  the  virus.  Dr.  Boeck,  of  Christiana,  is 
the  most  persistent  advocate  of  this  mode  of  dealing  with 
syphilitic  cases  as  a  remedy  against  constitutional  affections. 

It  may  be  useful  to  explain  here  in  detail  the  origin  and 
doctrine  of  Syphilization,  previous  to  considering  the  rational 
treatment  of  the  disease. 

In  1844  a  young  French  physician — Auzias  Turenne — com- 
menced a  series  of  experiments  with  the  view  of  testing  John 
Hunter's  doctrines  regarding  the  non-communicability  of  syphilis 
to  the  lower  animals.  He  succeeded  at  length  in  producing,  on 
monkeys  inoculated  with  chancre  matter,  a  disease  which  had  all 
the  characters  of  a  chancre.  A  disease  was  communicated  to 
them  capable  of  being  transferred  to  rabbits,  cats,  and  horses. 
It  appears,  also,  that  syphilis  was  established  in  these  animals ; 
and  the  chancres  produced  by  inoculation  became  less  and  less 
in  each  animal,  until  at  length  a  period  arrived  at  which  the 
virus  seemed  to  lose  all  its  power.  No  sores  of  any  kind 
occurred.  When  a  sore  was  established,  however,  in  these  animals, 
the  virus  was  preserved,  and  was  capable  of  transmission,  and  of 
re-transuiission  back  to  man.  It  was  inoculated  from  a  cat  upon 
Dr.  de  Welz,  a  German  physician  and  Professor  in  the  University 
of  Wurtzburg.  On  him  it  gave  rise  to  a  hard  chancre,  then  to 
constitutional  syphilis,  demonstrating  that  the  virus  lost  none  of 
its  virulence  by  the  transference  from  man  to  animals,  and  from 
animals  back  to  man.  Nevertheless,  Turenne  believed  that  by 
prolonged  inoculation  the  system  became  protected. 

Sperino,  of  Turin,  next  took  up  the  question.  He  inoculated 
persons  suffering  from  syphilis  by  virus  from  a  chancre,  and 
repeated  the  inoculations  once  or  twice  a  week  till  the  virus 
ceased  to  produce  any  effect;  and  when  this  point  was  reached,  all 

"7th.  Under  V.  *  Prognosis,'  state  whether  you  consider  the  case  to  be  one  of 
(a.)  syphilis,  or  (6.)  of  local  venereal  sore,  or  (c.)  of  a  doubtful  nature. 

"  If  the  circumstances  described  under  (a.)  exist,  the  conclusion  will  be  that  the 
lesions  are  indicative  of  the  constitution  being  affected  by  syphilis;  if  those 
described  under  (b.)  exist,  the  conclusion  will  be  that  the  lesions  are  local. 

"  If  your  prognosis  is  doubtful,  state  the  considerations  which  cause  it  to  be  so. 

"  If  the  prognosis  that  the  patient  is  afflicted  with  syphilis  be  correct,  then  the 
specific  sore  will  not  bo  capable  of  repetition  on  the  same  person  by  inoculation ;  if 
the  prognosis  be  correct  that  the  sore  is  a  simple  one,  then  the  sore  will  be  capable 
of  indefinite  repetition  on  the  subject  of  it  by  inoculation. 

"If  your  prognosis  is  doubtful,  regard  the  disease  as  local  until  further  obser- 
vation establishes  a  contrary  opinion." 
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otb  had  healed.      This  naturally 

Lccination,  the  system  became  pr>  to  tJiis 

the  name  of  Syphilization  has  been  giv 
When  we  consider  the  suffering,  the  long  confinement,  the  I 

ores,  and  the  innumerable  cicatrices  left,  as  well  as  the  doubtful 
i vaults,  the  uncertain  state  of  our  knowledge  regarding  the 
virus  of  syphilis,  and  the  media  of  its  conveyance,  it  cannot  be 
conceded  that  we  are  warranted  in  sanctioning  the  method  of 
treatment  by  syphilizatiom  At  Copenhagen,  at  Florence,  al 
Turin,  and  other  places  wherd  large  hospitals  exist,  exten 
experiments  have  been  carried  out  in  public;  and  althou 
and  additional  evidence  are  both  wanted  to  learn  uhv  ults, 

nevertheless  I  think  the  facts  are  capable  of  a  totally  diffei 
explanation  from  that  which  has  been  given  themt  and  to  which 
I  have  adverted.     But,  let  me  go  more  into  detail. 
Sperino's   eases  and   Lee's  experience  show  that  dorii 

ctive    existence    of    phagedenic    suppurations    and   coi 
suppurating  sores,  in  a  patient  suffering  from  syphilis,  the  phi 
mena  of  secondary  infection  do  not  advance,  but  the  sympt 
of  contamination   gradually  wear  out.      Moreover,  suppi 
are  easily  established  on  the  syphilitic.     The  action  sei 
them   by   repeated   inoculations — the  so-called  syphilization — is 
merely  &  continuous  suppurative  action:  indurated  sores  are 
produced.    The  ByBtem  is  already  contaminated;  and  the  infer' 
virus   will   not   produce  any  additional  &pec  r       Lasi 

syphilis,  in  course  of  time,  tends  to  wear  itself  oul   of  the 
atUutiom     Hence  the  modw  OfK  of  so-called  syphilrattioa 

may  be  explained,  conjointly — (1.)   By  lapse  of  time;  (&)  By 
urinous  suppurations  afford  ine;  R  drain  or  source  of  depuration 
to  the  system;   (3,)   From  simple  nun-specific   ulceration    l>< 
sufficient  to  accomplish  this  result,  as  shown  by  the  fact  tl 
experiments  on  syphilization  have  been  effected  from  all  fo 
tif  venereal  sores,  discharge  having  been  taken   indis 
from   soft  as  well   as   true   infecting  chancres,       U 
experiments  recently  made  by  Dr.  Lindwurm,  of  Munich 
prove  that  any  curative  influence  which  the  so-called  process  of 
sypi  may  possess  is  due  to  the   i  of 

numerous  and    prolonged  simple    ulcerations,       1 1  > 
fourteen  syphilitic  patients  to  friction  with  tartar-emet; 
ment,  without  any  other    treatment     When  the  pustules  from 
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one  inunction  had  dried  up,  a  fresh  crop  was  produced  by  a 
second  inunction  in  another  place ;  and  this  was  repeated.  The 
results  were,  in  some  instances,  surprisingly  favourable,  in 
others  less  good,  and  in  others  negative.  He  therefore  justly 
considers  that  syphilization  and  tartar-emetic-ointment  frictions 
produce  like  results  (New  Syden.  Society  Year-Book,  1860, 
p.  325). 

The  process  to  which  the  name  of  Syphilization  has  been  given 
consists  of  the  following  details: — 

(1.)  Matter  is  taken  from  a  sore — an  indurated  one  by  preference. 
(2.)  A  patient  suffering  with  secondaiy  syphilis  is  inoculated 
with  it.  (3.)  From  the  pustules  (which  form  in  about  three  days) 
fresh  inoculations  are  made.  (4.)  Every  third  or  fourth  day 
continue  so  to  inoculate,  always  taking  matter  from  the  last 
pustule  as  long  as  it  continues  to  give  any  result.  (5.)  When  it 
ceases  to  give  any  result,  new  matter  is  to  be  sought  for  from 
another  primary  indurated  ulcer,  and  continuous  inoculation  to  be 
made  as  before  on  the  sides  of  the  person's  body.  (6.)  When  this 
ceases  to  take  effect,  new  matter  is  again  to  be  sought  for  and 
inoculated  on  the  arms,  and  so  on  till  no  further  inoculations  will 
succeed.  (7.)  The  operator  is  to  go  on  inoculating  so  long  as  any 
new  matter  will  produce  a  pustule.  (8.)  When  no  sores  can  be 
produced,  the  cure  is  considered  complete;  and  all  the  symptoms 
of  contamination  from  syphilis  will  then  be  found  to  have 
vanished.  (9.)  During  this  process  the  diet  must  be  good  and 
generous,  no  wines  or  spirits  being  allowed.  The  artificial  ulcers 
are  to  be  covered  with  wet  cloths,  and  the  utmost  cleanliness  is 
necessary.  (10.)  The  mean  time  required  to  complete  the  cure  is 
said  to  be  four  months  (some  say  six  months).  The  very  length 
of  time  implies  a  fallacy,  for  by  lapse  of  time  alone  the  disease, 
in  some  constitutions,  is  known  to  wear  itself  out  (Gairdner); 
but  the  belief  in  the  virtue  of  syphilization  appears  to  be  based 
on  a  total  misconception  of  the  nature  of  the  results  obtained  by 
the  process,  and  on  an  erroneous  interpretation  of  the  facts  which 
suggested  the  process.  It  is  therefore  of  importance  to  note  that 
the  value  of  syphilization  as  a  remedy  may  be  expressed  in  the 
following  summary:— 

1.  In  the  experiments  on  syphilization,  all  forms  of  the 
venereal  poisons  have  been  indiscriminately  used. 

2.  The  action  set  up  by  the  operation  is  merely  a  continuous 
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paste  (Fell's)  is  a  useful  escharotic  to  excite  a  healthy  action 
round  the  periphery  of  a  sore.  If  great  pain  attends  the  local 
progress  of  the  chancre,  morphia  in  liquor  ammonia  acetatis  is 
highly  beneficial. 

Mercury,  administered  during  a  primary  sore,  seems  to  be  one 
of  those  agents  which  are  able  to  break  the  regular  order  of  the  , 
manifestation  of  symptoms,  as  it  does  to  several  other  diseases ; 
although  it  may  not  seem  to  possess  any  certain  prophylactic  power. 

There  are  remarkable  variations  in  opinion  as  to  its  influence  in 
curing  syphilis.  At  one  time  discussion  ran  high  regarding  its 
use ;  and,  of  course,  extreme  statements  were  made  on  both  sides, 
while  the  facts  adduced  never  warranted  the  extreme  conclusions. 

Consequently,  at  one  time  mercury  has  been  regarded  as  capable 
of  absolutely  preventing  the  constitutional  affection ;  at  another 
time  it  has  been  accused  of  giving  to  the  syphilitic  virus  the 
impulse  which  sets  up  the  constitutional  affection.  It  is  now 
quite  certain,  however,  that  mercury  administered  continuously 
to  the  extent  of  salivation,  or  approaching  it,  exerts  a  poisonous 
influence,  and  produces  constitutional  effects  very  similar  to  those 
produced  by  syphilis  (Graves)  ;  and  Hunter  himself  says  "  new 
diseases  arise  from  mercury  alone;"  while  it  cannot  be  doubted 
that  in  cases  in  which  mercury  has  been  freely  given,  we  are 
never  certain  that  secondary  symptoms  may  not  supervena 
Barensprung,  of  Berlin,  during  his  most  extensive  experience,  has 
come  to  the  conclusion  that  syphilis  not  only  can  be  cured  without 
mercury,  but  he  avows  that  under  its  use  the  disease  is  often 
rendered  latent  for  months  and  years,  and  its  complete  cure 
delayed.  He  is  of  opinion  that  mercury  deteriorates  the  constitu- 
tion, and  favours  the  development  of  destructive  local  affections. 
The  non-mercurial  treatment  is  slower,  but  surer;  starvation  and 
Zitmann's*  decoction  being  the  means  he  employs.    He  believes 

•  Zitmann's  decoction  is  of  two  kinds — the  stronger  and  the  weaker.  The 
former  is  com]Kmnded  as  follows : — BL  Rad.  SarzapariU®,  Jxii ;  Aqua*,  Ibxxiv. ; 
Coque  per  Koran  duos  et  adde  Aluminis,  Jiss. ;  Hydrarg.  Cbloridi,  Jss. ;  Antimonii 
Oxy.  Sulphureti,  3*-;  misce.  Coque  ad  J,  et  adde  FoL  Sennse,  jiii;  Rad. 
Glycyrrhizee,  Jiss. ;  Sem.  Anisi,  Jss.  Irtfunde  per  horam  et  cola.  The  dose  of  this 
decoction  is  half  a  pint  to  a  pint  morning  and  evening. 

The  weaker  decoction  is  compounded  as  follows : — Cupiat  residuum  decocti  for- 
tioris  et  adde  Radicis  Sarzaparill®,  gii. ;  Aquae,  Ibxxiv. ;  Coque  per  horas  duas  et 
adde  Cort.  Canellte,  Cork  Limonum,  Sem.  Cardamomi,  &  a  $\u.  Infunde  per  horam 
et  cola.    The  dose  of  this  decoction  is  one  pint  at  intervals  during  the  day. 
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that  the  proportion  of  cases  of  constitutional  syphilis  to  I 
chancre  has  greatly  diminished  since   mercurial    treatment   ha* 

d  discontinued  {Ann,  rfc  Berlin  Ckctriti,  ix.,  1,  1880; 

Ycar~B<H>/.\  1801 ).     Herman  has  oome  t«  h  lu- 

iions>  from  his  experience  in  the  syphilitic  wards  of  tin- 
Infirmary-      He   believes  that  the    non-mercurial  t 
much  more  speedy  and  successful  than   the  mercurial;    thai 
relapses  occur;  and  that  cutaneous  eruption  is  much  w 
quent  and  severe  in  patients  who  have  taken  mercur) 
experience  of  Diday  is  not  less  decided.     He  states  that 
cannot  now  be  said  to  cure  syphilis  radically,  go  as  to  ren 
all  relapse    impossible.      Its  warmest   advocates  do  not.   in    the 
present  day,  claim  more  for  it  than  the  power  of  dc 

appearance  of  the  first  syphilitic  manifestations,  and  oJ 
ing  the  disappearance  of  certain  other  lesions.      He   inn 
it  positively,  and  on   sufficient  clinical  evidence,   the  follou 
disadvantages?— -lat  It  tends  to  render  the  primi 
denic;    2d    It  tends  to  induce   stomatitis  and 
alveolar  borders;  3d,  It  produces  an  acute  affection  of  the  gustro*- 
intestinal  mucous  membrane,  and  dyspepsia;    4th,  It  bri 
trembling  of  the  extremities,  apoplexy,  and  insanity.     All 
results    Ire    has   seen    supervene,    even   when    the   treat n 
mercury  was  superintended  and  directed  by  the  most  co 
and  attentive  practitioners. 

He  does  not,  however,  withhold  mercury  in  evet  If  the 

primary  lesion  becomes  an  indurated,  woody  chancre,  n 
he  given.     If  the  chancre  is  a  doubtful  one,  he  re-cot* n  sit- 

ing till  some  of  the  early  constitutional  phenomena  ren 
nature  of  the  case  evident,  and  indicate  the  probable  gravh 

syphilis  with  which   he  has  to  deal.      He 

,  and  q  on   the  appearance   of  slight  re  I 

a  tonic  and  supporting  regimen.      He   recommends   it*'1 
combat  the  chlom-anLvmia,  and  to   relieve  the   pain   of 
ulcerations. 

Numerous  examples  may  be  seen  in  museums,  whicl;  bat 

the  poisonous  effects  of  mercury  produce  the  worst  I 

and,  when  combined  with  the  syphilitic  virus  til  a  atrutu 
person,  the  worst  of  all     In  the  te  of  syphilitic  in 

tten  that  a  specific  chlorosis  result* 
from  syphilis,  amounting  to  :iM;nuia;  and  that  me 
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about  a  similar  anaemia;  while  numerous  instances  are  quoted  by 
authors,  of  the  poisonous  effects  of  mercury  inducing  lesions 
similar  to  those  of  syphilis. 

Both  kinds  of  treatment  (mercurial  and  non-mercurial)  have 
been  extensively  tried  since  1816,  and  formal  experiments  have 
been  organized  on  the  subject,  namely, — First,  In  1822,  in  Sweden, 
by  Royal  command,  when  reports  were  annually  furnished  from 
civil  and  military  hospitals  as  to  trials  of  the  two  methods; 
Second,  Dr.  Fricke  experimented  in  the  Hamburg  General 
Hospital,  and  published  his  results  in  1828;  Third,  In  1833  the 
French  Council  of  Health  published  a  report  on  the  subject. 

From  all  these  accounts  more  than  80,000  cases  were  submitted 
to  experiment,  and  they  go  to  show  that  syphilis  is  cured  in  a 
shorter  time,  and  with  less  chance  of  constitutional  effects,  by  the 
simple  than  by  the  mercurial  treatment. 

It  is  extremely  interesting  and  gratifying  to  be  able  to  say  that 
long  before  any  of  these  reports  were  initiated,  the  surgeons  of  the 
British  army  perceived  the  ravages  of  the  combined  poisons  of 
mercury  and  syphilis,  and  had  the  boldness  to  declare  themselves 
against  the  system  of  treatment  with  mercury,  and  to  introduce 
the  milder  measures  of  non-mercurial  treatment. 

The  credit  of  this  improvement  is  mainly  due — (1.)  To  Mr. 
Fergusson,  who  practised  it  during  the  Peninsular  wars  {Med.- 
Chir.  Tra,7i8.,vol.  iv.);  (2.)  To  Mr.  Rose,  of  the  Coldstream  Guards, 
at  the  same  time,  but  independently  of  Mr.  Fergusson ;  (3.)  To  Dr. 
John  Thomson,  the  first  Professor  of  Military  Surgery;  who,  by 
lectures  in  the  University  and  College  of  Surgeons  in  Edinburgh, 
and  by  his  published  writings,  was  mainly  influential  in  convinc- 
ing Scotch  medical  men  of  the  evil  effects  of  mercury  in  venereal 
diseases.  The  inquiry,  begun  in  1816  by  these  military  sur- 
geons, requires  to  be  re-investigated  with  all  the  present  advanced 
knowledge  of  the  nature  of  the  disease  which  we  now  possess, 
and  with  a  better  prospect  of  detecting  the  fallacies  which 
surround  the  investigations.  Under  the  simple  treatment  of  those 
eminent  men,  there  can  be  no  doubt  that  mixed  cases  of  soft,  as 
well  as  of  indurated  chancres,  and  specific  or  syphilitic  sores,  were 
allowed  spontaneously,  as  it  were,  to  develop  their  distinctive 
characters.  No  confidence  can  now  be  placed  in  the  results 
derived  from  clinical  observation,  where  the  cure  of  soft,  suppurat- 
ing, and  mixed  sores,  gonorrhoea,  vegetations,  suppurating  buboes, 
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ill  mdiacriminatdy  given  an  e\  ulenoe  of  the  cure  of  sypli 
an*  3  pted  as  cured  at  the  time  they  are  simply 

discharged  from  present  treatment,  because  they  may  seen 
he  progressing  to  a  favourable  termination,  but  not  absoln 
on 

■  »raenc]ature,  as  already  explained  (page  725),  must  now  be 
specially  attended  to. 

The  present  position  of  opinion  with  regard  ia  the 

eure  of  venereal  sores  seems  to  be  this,  namely,— That  it  is  a  \ 
valuable  remedy  in  .some  cases  of  syphilis,  but  not  in  cases  of  soft 
chancre;  and  the  difficulty  is  to  express  always  the  nature  of  the 
B  for  which  it  is  most  suitable,     Even  those  who  1  uost 

fully  in  Its  virtues  acknowledge   that  in  primary  a'  r* 

when  given  in  the  treatment  of  the  local  sore,  its  admintstra? 
will  not  j>rt,rt  at  the  occurrence  of  constitutional  ny 
theless,  the  value  of  mercury  in  the  euro  of  the  indur: 
truc////^  now  fully  recognized     The 

if  it  appears  after  the  usual  prolonged  period  of  incubation,  is  an 
much  a  manifestation  that  the  constitution  is  already 

the  developed  vesicle  of  uariola  vaccina  a  uim 
the  constitution  is  affected  with  variolous  poison.      Looking,  i 
be  nature  of  the  virus  of  syphilis,  as  expounded  in  the  t 
(especially  at  page  702),  the  excision  of  tin 
sore — tl  LTO&offe-HU  practised  by  Dr*  Veale  (/: 

Monthly  Jvwrnal,  July,  18G4),  and  by  Dr,  Humph 
bridge  (British  Mtdioal  Journal,  August  13,  1864  ,  is  a  p 
fiable  operation;  for  the  original  sore,   when   it  has  be 
11  hiinp/'  as  in  its  state  of  "woody-like"  indur 
doubted    maintainor   of  infection   and  of  contai 
BVBteOL     If,  therefore,  it  can  be  easily  and  completely  insul. 
as  when  on  the  prejmee,  the  cure  of  the  constitutions 
may  be  facility i- 

There  arc  also  certain  forms  of  secondary  syphilis  for  which  the 
administration  of  mercury  is  unsuitable.     These  are  t5 
eruptions,   or   ecthymatous   states    in    rupia   and    in    syphil 
da     For  the  cure  of  other  secondary  symptoms  m.  reury 
certainly  of  service.      If  given  bo  the  extent  to  which   I    I 
limited  its  use  in  the  text,  I  believe  that  *< 
lisappear  more  rapidly  under  its  regulated  use  than  f  her 

treatment     All  our  ut  of  syphilis  re^ts  on  that 
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evidence  which  must  always  guide  the  hand  of  the  physician, 
namely — practical  experience.  That  has  certainly  taught  us  that 
the  mercurialism  of  John  Hunter's  time  was  an  error;  and  that 
its  regulated  administration  in  cases  of  syphilis  is  undoubtedly 
beneficial,  and  especially  during  the  evolution  of  the  specific  symp- 
toms of  infection.  Dr.  Jeffrey  Marston,  of  the  Royal  Artillery,  has 
given  an  admirable  summary  (British  Medical  Journal  of  Feb.  21, s 
1863)  of  the  means  and  indications  of  treatment  by  mercury  which 
he  has  found  most  useful.  His  experience  shows  that  the  system 
ought  to  be  affected  as  slowly  as  possible;  and  there  ought  to  be  a 
remission  of  the  remedy  for  a  time  as  soon  as  that  effect  has  been 
attained.  As  soon  as  the  symptoms  for  which  the  mercury  was  given 
have  disappeared,  steel  and  other  remedies  ought  to  be  given;  and 
in  three  cases  where  the  general  health  seemed  to  have  suffered, 
podophyllin  in  small  doses  (one-sixth  of  a  grain),  with  extract  of 
belladonna,  was  given  with  marked  benefit  If  the  system  is  too 
early  brought  under  the  influence  of  mercury,  and  the  symptoms 
are  not  benefited,  chlorate  of  potash  in  compound  tincture  of 
cinchona  maybe  given  with  advantage;  and  in  strumous  subjects 
the  bichloride  of  mercury,  dissolved  in  ether  and  added  to  cod-liver 
oil,  is  found  to  be  most  useful  Some  of  the  more  intractable 
forms  of  syphilitic  squama  are  best  treated  by  a  combination  of 
liquor  arsenicalis,  solution  of  bichloride  of  mercury,  and  tincture 
of  sesquichloride  of  iron;  while  the  use  of  soap  in  ablution  ought 
to  be  avoided  (Starttn). 

In  the  administration  of  mercury  for  the  cure  of  syphilis, 
salivation,  or  anything  approaching  to  that  condition,  should 
never  be  induced.  Tenderness  of  the  gums  should  be  the  utmost 
physiological  effect  very  gradually  and  gently  brought  about.  The 
primary  sore  should  be  healed  without  mercury;  but  so  soon  as 
the  evolution  of  constitutional  symptoms  has  commenced,  such  as 
the  specific  induration  of  the  sore  or  glands,  cutaneous,  scaly, 
tubercular,  condylomatous  affection,  or  iritis,  the  sooner  mercurial 
treatment  (to  the  extent  indicated)  is  commenced  the  greater  will 
be  the  benefit.  But  where  suppurative  lesions  have  been  estab- 
lished, mercury  ought  to  be  withheld  altogether,  or  very  sparingly 
combined  with  iodide  of  potassium. 

Iodide  of  potassium,  in  doses  adjusted  to  the  individual  case, 
appears  to  act  with  rapid  benefit  in  some  of  the  syphilitic  diseases 
of  the  interior  of  the  cranium  giving  rise  to  extreme  pain.     Ite 
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Hilininisi  ften    causes   intense   suffering   in    patients    w 

hav  bed    by   mei  are 

tnpotttkdft  of  mercury  fixed   in   tl 
1    soluble    and    active;     and,  secondly,    a    form    is 
n    to   them    which  allows   of  their  elimination,   with    more 
or   less   rapidity,   in   a   state   of    combination    with 

of  the  iodide;  and  thus  the  pa4 
to  a  mercurial  treatment  by  the  compounds  of  mercury  already 
present  in  his  body  (Melsens  in  £ 

The  dose  erf  it  first  bo  small 

— n  i  the  twenty -four  horn  »«- 

iog  the  dose,  if  the  patient  hears  it  well   flfXLSKSJ  txn). 

Its  action  is  aided  by  a  blister  over  some  portion  of  the  shaven 
scalp  and  by  having  the  blistered  surface  dresaed  with  Ijj 
oint  generally,  it  may  be  said  that  local  treatment  g 

Yen  For  exani}  :s  or  mu  sed 

•  tig  persistent,  an  ointment  composed  of  oxide  of 
oilonul.  and  simple  fUlQffl,  hastens  theii  :oil     Erup- 

->  of  lichen,  acnef  and  herpes  are  similarly  benefited 
ieatiou  of  txrik  of  zinc  lotion  or  ointment;  and  if  and 

urticaria  be  also  present  lead  lotion  will  the 

Vesiculo-crastaceous  spots  will  cense  to  re-appear  if  the 
affected   parts  are  painted   for  a  few  days  with  a 

,<itvtr   (gr.   X.-X3L  to  Jl),  a:  ion 

applied  afterwards 

Iti  the  moire  advanced  stages  of  the  suppurativa  affections,  the 
nee  of  pyogenic  counter-irritants  ought  not  to  he 

trtar-emetie  ointment    They  tend  to  keep  a  10  much 

.harge  as  may  be  consistent  with   the  strength  of  the 
patient;    and  are  worthy  of  a  trial  on  the  principle  explat 
under  9yphil 

In  the  dry  forms  of  syphilitic  cutaneous  diseases,  and  ii 
na  of  the  extremities,  tar  ointment,  or  an  alcoh 
of  tar,  is  an  excellent  application ;  and  the  i 
dolent  glandular  swellings  is  greatly  aided  by  the  u 
solutions  of  iodine.    Superficial  forms  of  ulceration  at 
pustules  of  ecthyma  are  benefited  by  the  use  of  sohit 
niii-y  or  sulphate  of  copper,  and  generally  by  caa< 

and  local  stimulants.     If  a  sloughing 

warn  of  the  poto&Uhtartrot 
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improve  their  aspect.  -  In  paorUms  palmaris,  and  similarly 
fissured  conditions  of  the  skin,  glycerine  lotions  are  most  useful. 
But  all  these  local  remedies,  it  must  be  remembered,  are  only  aids 
to  the  constitutional  treatment,  whether  by  mercury  or  iodide  of 
potassium,  or  simply  by  a  well-regulated  hygiene.  The  patient, 
during  the  whole  of  the  treatment,  should  be  warmly  clad — 
should  be  fed  upon  a  good  but  plain  diet — should  take  plenty 
of  exercise  in  the  open  air — should  use  occasionally  (once  or 
twice  a  week)  warm  baths — and  avoid  stimulants,  unless  specially 
indicated  and  prescribed. 

Tke  administration  of  mercury,  to  affect  the  system,  is  best 
effected  through  the  agency  of  the  mercurial  vapour  bath.  It  is 
a  mode  of  administration  not  liable  to  affect  the  digestion,  and  it 
permits  other  remedies  to  be  given  by  the  mouth  at  the  same 
time,  if  they  be  considered  necessary.  It  is  also  mild,  slow,  and 
equable  in  its  action, — so  that  it  is  safer  than  many  other  plans. 
The  mercurial  vapour  bath  is  to  be  managed  in  either  of  the 
following  ways.  The  first  method  is  best  adapted  for  the  practice 
of  a  large  institution;  the  method  recommeuded  by  Mr.  Lee  is 
better  suited  for  private  practice: — 

"  The  patient  is  seated  on  a  chair,  and  covered  with  an  oil-cloth  lined 
-with  flannel,  which  is  supported  by  a  proper  framework.  Under  the 
chair  are  placed  a  copper  bath,  containing  water,  and  a  metallic  plate, 
on  which  is  placed  from  one  to  three  drachms  of  the  bisulphuret  of 
mercury,  or  the  same  quantity  of  the  grey  oxide,  or  the  binoxide  of  this 
metal  From  five  to  thirty  grains  of  the  iodide  of  mercury  may  be 
employed,  or  a  scruple  of  the  iodide,  with  a  drachm  and  a  half  of  the 
bisulphuret  Under  the  bath  and  plate  spirit-lamps  are  lighted.  The 
patient  is  thus  exposed  to  the  influence  of  three  agents, — heated  air, 
steam,  and  the  vapour  of  mercury.  At  the  end  of  five  to  ten  minutes 
perspiration  commences,  which  becomes  excessive  in  ten  or  fifteen 
minutes  longer.  The  lamps  are  now  to  be  extinguished ;  and  when  the 
patient  has  become  moderately  cool,  he  is  to  be  rubbed  dry.  He  should 
then  drink  a  cup  of  warm  decoction  of  guaiacum  or  sarsaparilla,  and 
repose  for  a  short  time  "  (Langston  Parker). 

Mr.  Henry  Lee's  mode  of  proceeding  is  more  simple : — "  A  8j>ecial  and 
convenient  apparatus  is  used  (made  by  Savigny  &  Co.),  which  consists  of 
a  kind  jof  tin  case,  containing  a  spirit-lamp.  In  the  centre,  over  the 
flame,  is  a  small  tin  plate,  upon  which  from  fifteen  to  thirty  grains  of 
calomel  is  placed,  while  around  this  is  a  sort  of  saucer,  filled  with  boiling 
water.     The  lamp  having  been  lighted,  the  apparatus  is  placed  under  a 

VOL.  I.  3  U 
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common  cane- bottomed  chair,  upon  which  the  patient  eita.     He  i>  then 
enveloped,   chair  and  all,   in  one  or  more    double  blankets,   and  k 
remains  rod  up,  for  about  twenty  miuutee,  when  the  water 

mercury  will  be  found  to  have  disappeared" 

The   corrosive    sublimate    (//// 

is  perhaps  the   next  beat  form  ton;  and 

where  it  has  to  be  continued  over  many  weeks,  may  be 
the  following  form,  with  opium  ^Tanner): — 

I£.   Hydrar^   Corrosiv.  Sublimat,  gr.   ii. ;  Pulveril  Opii, 
Pnlveris  Guaiaci,  I'kmL  riluhe,  x\L     One,  fcl  arioe 

a  dfl 

With  regard  tlht  as  a  rem 

many  other  acute  observers,  have  come  t<*  the  conclusion,  a 
long  ajttd  careful  trials  of  the  I  apatilla,  tli.it  it  d 

sv ,  exercise  the  slightest  perceptible  influence  on  the  course 
and  termination  of   syphilitic  diseases.      It  is    usually  given  in 
combination  with  the  entrust ve  sublimate,  as  in  the  deco 
Zitmann  (page  731),  not 

Preventive  Treatment. — Prom  what  has  been  written,  it  mtvt 
appear  clear  that  the  only  chance  of  preventing  infection,  alike 
on  the  part  of  the  male  and  the  female,  is  personal  el 
after    sexual    intercourse    with    strangers.      Tie 

lltod  from  police  inspection  of  famalflfl,  afl  in   Ian-   Bnis 
and  other  places,  haa  been   greatly  overrated;  and  I  h 
is  mainly  to  be  attributed  to  the  greater  attention  >nal 

cleanliness   whieh    BUch    inspections    have  brought  If  a 

man  shall  b  ae  with  a  strange  woi  him 

waflh  the  penis  immediately  after  the  act,  t;i.  in«e 

thoroughly  the  folda  of  the  j  especially  n 

and    in    the  sulcus  of  the    corona  ]f    i    v 

have  sexual  int  with  a  strange  man,  let  her  u 

with   hot  WJ  th    out   the   vaginal   wurfaee,   taking  caw 

to  cleanse  thoroughly   the    folds  of  mucous   memb 

ice  of  the  canal  and  of  the  labia  pw 
tion  umI,  and   look  useful  leading,  m. 

personal   cleanliness,   and  may  bo    the    means 
chancres,  and  bo  naaj  prevent  their  l 
Wj  ore,  the  true  *  an  rarch  in 

tie      liie  real  preventive  remedy  La  th  -bo  most 

bimple,  and  the  moat  —wash,  and  b 
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CHAPTER  VIII. 

ON  THE  NATURE  OF  THE  ACUTE   SPECIFIC    OB   GENERAL  DISEASES. 

The  two  orders  of  zymotic  diseases  which  have  now  been 
described  constitute  a  group  of  diseases  sometimes  termed  "  acute 
specific'1  (Walshe)  or  "general  diseases"  (Wood),  because  they 
primarily  and  essentially  implicate  the  entire  system.  Through- 
out their  course,  and  from  the  first,  they  each  variously  modify 
the  composition  of  the  blood,  the  calorification,  and  the  enerva- 
tion of  the  body.  Each  and  all  of  them,  also,  during  their 
progress,  give  rise  to  some  lesions  in  the  textures,  of  a  special 
anatomical  character,  when  the  disease  is  not  too  rapidly  fatal  to 
allow  of  these  pathological  features  to  become  developed,  as  in 
yellow  fever,  typhoid  fever,  plague,  cholera.  These  maladies  run 
an  acute  and  rapid  course ;  they  are  more  or  less  pyrexial;  and,  in 
the  majority  of  instances,  the  fever  which  accompanies  them  has 
a  fixed  duration.  The  greater  number  of  them  are  contagious, 
or  capable  of  being  propagated  from  person  to  person,  under 
certain  conditions  not  yet  well  understood;  and,  lastly,  all  of 
them  are  produced  by  an  extrinsic  poison,  either  of  a  miasmatic 
or  specifically  contaminating  nature,  as  in  those  of  the  first  order, 
or  by  the  implanting  of  a  specific  virus,  as  in  those  of  the  second 
order. 

The  specificity,  so  to  speak,  of  these  diseases,  consists  in  certain 
characters  which  distinguish  each  of  them  from  any  other  disease; 
and  in  the  constancy  by  which,  from  time  immemorial,  such 
characters  have  continued  to  distinguish  them.  Although 
medical  opinions  regarding  their  pathology  may  change,  yet  the 
essential  characters  of  these  "acute  specific  diseases*1  are  not 
known  to  change.  Each  of  these  diseases  observes  a  constancy 
and  regularity  of  plan  in  the  construction  and  development  of  its 
morbid  processes  (Paget).  Each  of  them  has  some  essential 
character  or  characteristics  by  which  they  are  severally  dis- 
tinguishable. The  course  of  the  febrile  phenomena  is  found  to 
be  distinctive,  the  duration  of  the  febrile  state  not  less  so,  as 
well  as  the  anatomical  signs  which  distinguish  the  local  lesions, 
the  development  of  which  are  concurrent  with  the  general  or  con- 
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stitutional  phenomena ;  and  of  all  truths  relating  to  tb 
<>f"  disease,  the  most  important  are  those  which  relate  to  the  order 
■  i  their  succession.    Specificity  cannot  be  denied  to  those 
in  which,  ■luring  their  natural  course,  we  find  that  every  ph 
mem  m  is  relate!  (in  a  uniform  maimer,  so  far  i 
has  extended)  to  certain  phenomena  that  co-exist  with  it,  and  to 
others  that  have  preceded  and  will  follow  it     When  it  is  found 
that  a  series  of  phenomena  occur  in  (thousands,  milli-  lum- 

ber of  instances  in    the  same  order,  within   similarly  uniform 
periods  of  time,  and  altogether  with   so   much  regularity   that 
those  whit  are  instructed,  on  visiting  a  patient  for  the  first  time, 
can  not  only  affirm  what  has  gone  before,  but  may  predict  what 
is  to  come  after  (the  highest  achievement  of  science) — it  is  im- 
possible to  avoid  concluding  that  such  an  invariable  sentience  has 
as  constant  a.  cause.     This  conclusion  flows  from  the  very  consti- 
tution of  our  nature,  and  is  inevitable ;  and  on  our  knowledge  of 
the  facts  relating  to  such  order  of  succession  is  found< 
reasonable  anticipation  of  future  events,  and  whatever  poww  we 
possess  of  influencing  those  phenomena  in  the  management  of  the 
disease,  to  the  advantage  of  our  patients  and  the  community  at 
large.     When  it  is  found,  moreover,  that  there  are  many  eei 
of  these  phenomena,  which  may  be  called  A,  B,  C,  D.  &c,  occur1 
in    different   persons,   and   at   different   times,  all  perfectly 
fcinguiahaUe,  and  never  by  any  chance  capable  of  being  confounded 
a  properly  trained  person,  it  is  \m possible  to  avoid  concluding 
that  the  causes  of  A,  B»  c\  D,  &c.t  are  not  identical,  and  muM 
in  fact  dissimilar.     Moreover,  mere  uniformity  in  the   -• 
of  such  phenomena  as  obtains  in  the  natural  course  of  the  reaj 
ti ve  diseases  is  of  itsel f  e ftQttgh  and  Bttfficfea t  ( t* )  in ost  m i uds j  to 
warrant  the  Ijelief  that  the  diseases  they  represent  are  spe« 
This  view  of  the  specificity  of  each  of  these  diseases  may  be  held 
independent  of  the  causation  of  them  being  also  specific;  but  the 
term  *  specific,*  from  this  point  of  view,  necessarily  means  that 
such   unlike    effects  must    have  unlike  causes;   and  the  term 
M  specific,"  as  we  use   it,  is  derived  simply  fmra  the   fact  that 
(following  the  analogy  of  natural  history)  the  different  disease* 
just  named  A,  b,  C,  i>,  &&,  have  been  considered  as  so  many 
different  epecida,  preserving  their  individuality  through  all  til 
as  the  rose,  the  apple,  the  dog,  the  whale,  or  any  other  animal  or 
plant  preserves  theirs.    Like  animals  and  plants  also,  such 


ORIGIN  OP  ACUTE  SPECIFIC  DISEASES.  741 

diseases  may  disappear  from  off  the  face  of  the  earth,  when  they 
can  no  longer  "  struggle  for  existence  "  against  the  well-directed 
measures  of  sanitary  science.  These  measures  may  eventually  be 
capable  of  rendering  the  existence  of  many  specific  diseases  an 
impossibility — as  much  so  as  the  existence  of  a  megatherium  or 
even  a  wolf  would  now  be  an  impossibility  in  this  country. 

The  origin  of  all  specific  diseases,  or  "  how  their  respective  first 
contagia  arose,"  is  alike  unknown.  "  This  in  Pathology  is  just  such 
a  question  as  in  Physiology  is  '  the  origin  of  species/  Indeed,  it  is 
hardly  to  be  assumed  as  certain  that  these  apparently  two  questions 
may  not  be  only  two  phases  of  one.  Hourly  observation  tells  us 
that  the  contagium  of  small-pox  will  breed  small-pox,  that  the 
contagium  of  typhus  will  breed  typhus,  that  the  contagium  of 
syphilis  will  breed  syphilis,  and  so  forth ;  that  the  process  is  as 
regular  as  that  by  which  dog  breeds  dog,  and  cat,  cat, — as  exclusive 
as  that  by  which  dog  never  breeds  cat,  nor  cat,  dog;  and 
prospectively  we  are  able  to  predict  the  results  of  certain  ex- 
posures to  contagion  as  definitively  as  the  results  of  any  chemical 
experiment.  But  retrospectively  we  have  not  the  same  sort  of 
certainty;  for  we  cannot  always  trace  the  parentage  of  a  given 
case  of  small-pox  or  measles'1  (Simon,  Sixth  BepoH  on  Public 
Health,^.  54).  The  same  may  be  said  of  animals:  given  any 
individual  calf,  cat,  dog,  or  child,  we  cannot  always  trace  its 
parentage.* 

•  "And  here,"  says  Mr.  Simon,  "notwithstanding  the  obvious  difficulties  of 
proof  either  way,  some  persons  will  dogmatize  that  there  must  have  been  an  over- 
looked inlet  for  contagium,  while  others  will  dogmatize  that  there  must  have  been 
in  the  patient's  body  an  independent  origination  of  the  specific  chemical  change. 
Presuming  (as  may  pretty  confidently  lie  presumed)  that  in  the  history  of  mankind 
there  was  once  upon  a  time  a  first  small-pox  case,  a  first  typhus  case,  a  first 
syphilis  case,  &c,  and  admitting  our  entire  ignorance  as  to  the  combination  of 
circumstances  under  which  those  first  cases  respectively  came  into  existence, 
we  have  no  scientific  reasons  for  denying  that  new  'spontaneous  generations1 
of  such  contagia  may  take  place.  But,  as  regards  some  of  the  diseases,  there 
are  conclusive  reasons  against  supposing  that  this  is  of  frequent  occurrence. 
Where  we  can  observe  isolated  populations,  we  find  very  long  periods  elapse 
without  any  new  rise  of  certain  'species'  of  disease.  For  instance,  in  1846, 
the  contagium  of  measles  was  imported  by  a  sick  sailor  into  one  of  the  Faroe 
Islands,  and  led  to  an  epidemic  which  attacked  more  than  6,000  out  of  the  7,782 
inhabitants ;  sparing  only  the  persons  who  previously  had  had  the  disease,  and  1,500 
who  were  kept  out  of  reach  of  contagion ;  but  before  that  time  there  had  not  for  sixty- 
five  years  been,  in  those  islands,  a  single  case  of  measles.  And  the  statistical  return  to 
which  I  have  already  often  referred  (Parliamentary  Paper,  1864,  No.  12)  contains 
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With  regard  to  their  causes,  therefore,  each  of  theui  appears 
by  some  distinct  morbific  agent — some  morbid 
pQtflOG — ft  poison  or  virus  which  is  capable  of  being  mul- 
tiplied in  the  body  during  the  development  of  the  particular 
In  this  respect  they  are  capable  of  self-augmentation 
(Paget),  No  evident  fresh  cause  is  applied,  and  yet  the  disease 
increase*  [V,  hydro* 

phobia,  jim«1  malignajni  ptostuU)*    The  theory  of  each  of  tl. 
expressed  is  the  most  general  terms,  is,  that  each  of  them 

n  a  definite  specific  virus,  which  induces  a  morbid  condition  of 
the  blood ;  and  that,  during  the  development  and  course  of  the 
disease,  the  system  endeavours  to  discharge  or  transform  in  s« 
way  the  peculiar  morbific  agenta  which  have  given  rue  t«>  the 
symptoms,  or  which  have  multiplied  in  the  body  during  the  ecu. 
of  the  affection.  The  whole  blood  then  seems  to  be  diseased,  and 
nearly  every  function  and  sensation  in  the  frame  is  impaired  or 
disturbed  from  the   state    of  health  bd  (odd    leuOU   is 

developed      Sometimes,  indeed,  the   se\  institutional  dis- 

turbance pecific  kind  may  co-exist  with  the  smallest  li 

loptnent    of  any  specific    leaion    (Paget);    and    Dr.   Kn' 


another  very  striking  illustration  of  the  same  sort   of  thin:  i  027 

During  the  ton  years  ISCI-OV*   - 
measles  were  (as  usual)  prevailing  more  or  less  throughout  the  country,  . 
anion-    rhilJu  n  under  live  years  of  a^e  an  overage  Mutual  D 

OOOj  i  *. ■.,  1  I  41<),  by  small  pox  103,  ami  by  measles  2d&    In  636  of  the 

ii  districts  there  were  deaths  (and,  for  the  most  part,  in  no 
quantity  I  from  one  or  more  of  those  causes ;  not  quite  invariably  from  all  of 
forty -three  of  the  6*26  (thanks,  no  doubt,  to  vaccination)  h ft  mall- 

pOX,  and  among  the  forty  three  districts  which  thus  escaped  mortality  by  8 mall 
there  was  one  which  ftko  had  not  even  a  BllgU  death  by  measles;  but,  wish 
crptions,  all  tin:  G'Jfi  districts  had  deaths  from  the  three  dimaaf  by  measles, 

hi  by  small  pox,  deaths  by  scarlatina.     But  the  627th  i!  uUras 

■v.    [u.  all  the  ten  years  it  had  not  a  single  deal. 
by  aiitatl-pox,  nor  a  single  death  by  scarlet  fever.     And  why  I     No! 

\   merits,  for  it  had  an  average  amount  of  other  evidett 

lie  reason  of  its  escape  was  that  it  was  irauUt     It  wan 
the  ■  fatffy  hlea;  to  which  it  was  most  improbable  U 

oontagion  should  come  from  without.     And  its  escape  ia  an  approximative  . 

at  least  for  those  ten  years,  no  emitagium  of  iiK-aidea,  nor  au 
scarlet  fever,  nor  any  contagium  of  small-pox  bad  arisen  spoid 
limits.    1  may  add  that  there  wore  only  seven  districts  of  England  in 
from  diphtheria  occurred,  and  that,  of  those  sevi 

Isles  was  one,    Still,  to  say  that  a  disease  is  contagious  h  not  to  say  that  h 
without  contagion,"  (Simon,  L  l.) 
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Williams  has  justly  observed,  and  numerous  examples  have  been 
noticed,  in  which  "  it  may  be  laid  down  as  a  general  law,  that 
when  a  morbid  poison  acts  with  its  greatest  intensity,  and  pro- 
duces its  severest  forms  of  disease,  fewer  traces  of  organic  altera- 
tions of  structure  will  be  found  than  when  the  disorder  has  been 
of  a  milder  character.  Time,  duration,  or  chronicity,  is  a  pecu- 
liarly important  and  characteristic  element  in  the  nature  of  these 
diseases.  They  run  a  definite  course;  and  we  know  of  no  specific 
remedy  which  will  at  once  effect  a  cure  and  prove  an  antidote 
to  the  poison.  The  nearest  approach  to  an  antidote  is  that  of 
quinine  in  the  malarious  fevers.  They  have  all — (1.)  A  more  or 
less  defined  period  of  incubation  or  latency ;  (2.)  A  period  of 
development  towards  the  fastigium  or  acm6  of  the  disease ;  (3.) 
A  period  of  defervescence,  during  which  the  febrile  phenomena 
abate;  (4.)  iEtiologically  they  are  quite  distinct  from  one  another; 
and,  lastly,  a  period  of  convalescence. 

The  causes,  then,  of  A,  B,  c,  D,  &c,  being  thus  specifically 
different,  it  still  remains  to  be  determined  what  these  causes 
are.  This  is  now  being  done  by  the  principle  of  exclusion 
chiefly — i.  e.t  that  such  and  such  an  alleged  cause  cannot  pro- 
duce such  and  such  effects.  Thus  it  is  now  certain  that  cold 
and  change  of  temperature  never  cause  a  specific  disease  such 
as  any  of  those  described;  that  mere  moisture  in  the  air  does  not; 
that  such  and  such  gases  do  not,  and  so  on.  The  question  seems 
now  narrowed  to  this  point, — that  in  the  case  of  many  specific 
diseases  (probably  in  all)  the  cause  is  something  quite  special, 
and,  in  fact,  of  unknown  origin.  Nevertheless,  there  are  some, 
such  as  small-pox  and  syphilis,  concerning  which  organic  chemistry 
may  enable  us  to  learn  more  definitely  the  "active  principle"  (to 
use  a  pharmaceutical  phrase)  by  which  they  are  propagated ;  just 
as  we  have  learned  that  stryclinine  is  the  active  principle  of  nux 
vomica;  or  that  morphine  is  of  opium;  or  digitaline  of  digitalis. 

We  are  as  certain  as  we  can  be  of  anything  that  such  an  "active 
ininciple"  exists  in  the  pus  or  juice  of  certain  pustules  or  papules 
in  some  of  those  specific  diseases  whicli  are  capable  of  being  pro- 
pagated by  inoculation.  "  Thus  the  different  ferments  by  which 
they  severally  are  communicated  have  respective  peculiarities 
of  their  own, — peculiarities  which  are  primarily  governed  by  the 
nature  and  anatomical  relations  of  the  morbid  process  in  which 
each  particular  ferment  originates.     All  of  them  are  essentially 
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unstable  and  transitory;  but,  while  some  of  them  tend   un 
ordinary  circumstances  to  undergo  a  rapid  cxtincti'  n  of* 

a   can  with    comparative   ease   retain    th**ir   power   for    I 

i  \  a  apparen  tly  have  fl  till 

gome  time  after  they  ha  ased  bodj 

udistinguiylmhly  wit!; 
mor<  aiuiHin  excretion  ls  of  the  body,  otl 

are  separately  tangible  in  veai  at  uloeratinf 

suppurating  surfaces,  and   may  or  may  not  also  exist  i[i   o1 

-    of   the    body;     .some   of    them   are    e  vol  veil    in    small 
it  it  v,   ^tilers    in  very  large   quantity,   or  with   very    1 
natural    at  J  mixture;    some   of    them  are    1i\~'"lr   Others   but    f 
volatile!  others  as  volatile  as  if  they  were  v 

in  operate  eaaQy  on  a  second  body  by  mere  contact 
or  less  p  I)  with  the  outer  or  inner  rorfiio 

which  they  are  applied,  others  are  not  found  bo  act  mil 

intact  with  accidentally  abraded  m  Of  be  tli 

into  the  bodily  substance  by  inoculation,     Thus,  in  vaccine  k  mph 
and  in  the  matter  of  chancres  respectively,  there  is  a  jium 

which  \w  know  only  in  a  fixed  form,  and  only  as  coramui 
by  intentional  or  accidental  inoculation.     Also  ophthalmia  and 
gonorrhoea   and  glanders  ate   communicable   by   the    tLv 
tagiiim  which  their  pus  con  tains;  but  this  eoutaginm  i 
need  inoculation  to  infect  tlie  mucous  membrane  to  which  [J 
applied;  and  as  regards  ophthalmia,  there  are  reasons  for  ausp 
ing  that  to  some  extent  the  contagious  pus  may  retain  its  activity 
when  dry  enough  to  float  as  dust  in  the  air.     In  some  forma  of 
mil/brand  (including,  probably,  the  so-called  *  malignant  push 
which  is  the  best  known  human  form  of  the  disease)  the  highly 
virulent  fluids  can,  it  h  alleged,  infect  by  soakage  through  the 
cuticle,     In  diphtheria  the  characteristic  exudation  is  capable 
infecting  by  contact;  and  though  often  the  disease  is  coiuin 
eated  from  person  to  person  without  any  man  usplantai 

of  matter,  it  maybe  that  in  such  cases  particle 
false  membrane  are  conveyed  as  a  volatile  contagion.     Cholera 
and  typhoid   fever  send  forth  their  respective  contagia  for 

rt  part,  if  not  exclusively,  as  matter  dissolved  nded  in 

the  evacuations  which  pass  from  the  patient's  bowels;  and  p.- 
ably  these  evacuations  (which,   at  least  in    cholera  «llv 

develop  their  full  infective  force  after  their  discharge  from  the 
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body)  can  under  some  circumstances  bring  into  similar  contagious 
fermentation  the  excrement  with  which  they  are  mingled  in 
privies,  drains,  and  cesspools,  and  can  thus  convert  the  effluvia 
and  leakage  from  such  sources  into  means  of  extensive  secondary 
infection  of  air  and  water.  The  volatile  contagion  of  whooping- 
cough  is  probably  disengaged  in  large  quantities  by  the  air- 
passages,  and  as  it  forms,  is  sent  forth  with  the  breath.  In  typhus, 
small-pox,  measles,  and  scarlatina  the  diffusion  of  volatile  con- 
tagium  occurs  to  a  vast  amount,  probably  with  all  exhalations 
from  the  body;  and  in  addition  to  this,  contagium,  more  or  less 
fixed,  collects  abundantly  about  the  patient's  person  and  bed- 
ding ;  and,  in  a  far  less  degree,  something  of  the  same  sort  prob- 
ably occurs  in  erysipelas,"  (Simon,  L  c.)  As  regards  the  spread  or 
modes  of  propagation  of  these  diseases,  each  of  them  "has  its  own 
laws  of  communicability, — laws  which  must  be  properly  under- 
stood if  the  danger  of  contagion  is  to  be  guarded  against.  The 
communication  of  some  diseases  (of  scabies,  for  instance,  and 
favus)  is  not  by  any  true  product  of  the  human  body,  but  consists 
in  the  migration  of  parasites,  or  germs  of  parasites,  animal  or 
vegetable,  from  one  person's  body  to  another, — a  migration  which 
of  course  the  recipient  may  to  any  extent  facilitate  by  dirty 
personal  habits,  and  which,  as  regards  some  parasitic  diseases,  can 
scarcely  be  conceived  to  occur  otherwise  than  in  consequence  of 
such  habits"  (Simon).  The  communication  of  the  diseases  that 
have  been  now  considered  takes  place  by  that  process  which  is 
distinctly  called  zymotic:* —  in  the  first  affected  body,  and  by  or 

*  "  Some  of  these  expressions,"  says  Mr.  Simon,  "  are  meant  to  hesitate  between 
two  particular  assertions.  In  this  res{iect  they  correspond  to  the  uncertainty  which 
at  present  prevails  as  to  the  exact  nature  of  some  or  all  morbid  ferments.  A  few 
years  ago  it  might  have  seemed  permissible  to  describe  without  reserve  the  con- 
tagion of  the  zymotic  diseases,  as  but  some  changing  organic  material  of  the  first 
affected  body.  At  present,  however,  reserve  on  that  point  is  necessary.  That  the 
power  of  contagiousness  is  associated  with  such  changing  organic  material  is  cer- 
tain ;  but  whether  the  power  be  proper  to  the  material,  or  be  only  contingently  its 
attribute,  seems  to  require  further  investigation.  The  recent  very  interesting 
experiments  of  Professor  Schroeder  in  Germany,  and  of  M.  Pasteur  in  France  (pub- 
lished respectively  in  Wohlcr  and  Liebig's  A  nnalen  der  Chemie,  and  in  the  Comptes 
Rendes  de  VAcadSmie  den  Sciences),  aim  at  proving,  most  extensively,  an  essential 
dependence  of  si«cific  fcrmentatory  and  putrefactive  changes  on  the  presence,  in 
each  case  respectively,  of  some  characteristic  molecular  living  thing  ;  and  they  give 
it  to  be  understood  that,  if  certain  fermenting  or  putrefying  organic  matters  tend 
by  their  contact  to  bring  a  given  quiescent  organic  compound  into  chemical  excite- 
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with  a  specific  chemical  transformation  of  »  notorial, 

thei  ot  multiplied  a  specific  zymet  ttmtoy 

;  which,  if  transferred  while  active  to  &  second  (not  ac- 
-ii  tally  insusceptible  J,  will  there,  according  to  the  \  law 

of  ferment,  excite  the  same  morbid  phenomena,  the  6i 

as  those  amid  which  itself  was  begotten1'  (Simon,  1 


CHAPTER   IX 

PATHOLOGY  OF  THK    DlETtC   ORDER  OF  ZYMOTIC   DISE.V- 

:uiNKO   researches    i 3 1  -try,  physiology,  and    pathol 

ing    recent  year-  1  eared    up  much   tlmt  was  doubtfid, 

and  established  certain  principles  on  which  proper  scales  of  dirt 
may  he  founded,  so  as  to  maintain  the  health  of  the  body  under 
a  gn  tety  of  eonditinns  as  to  labour,  confinement,  Fi 

and  exerctBe       Statistics  have  shown  mora  decidedly  now   I 
hitherto  how  intimately  d  vrtli 

tic-  supply  of  food  bo  the  people.     The  1  tur- 


merit  like  their  own,  this  contagious  power  of  theirs  «' 

them  ibom  distioctXYe  niicroseopical  animal  ot  vegetable  form 
re  the  true  a£t>  ; 

experiments  in  the  Held  to  which  hitherto  the>  coiihoeil  i 

the  warmest  loieatific  controversy;  and   whil  re   it   would  be  at 

premature  fur  ma  to  insist  upon  them  as  evidence  even  in  that  fit  11  be 

yet  more  premature  for  mc  to  speculate  on  the  itosstblc  results  of  an  ca 
if  researches  to  the  pathology  of  zymotic  diseases      Bat  it  is  imj 
Ignore  their  v*ry  Important  boating  in  r 

UucIrhm   will    have   t.*>  be  drawn  anion ij  the   ihhcusea  which  I  here  sj>cak  nf  as 
zymotio,  or  at  w<%en  them  and  sntno  or  all  of 

Indeed,  I  gather  front  ranatatt'g  last  J  a]  &ady  M.  Me 

Strashurg,  in  a  recent  work  on  Fermentation*  has  attempted 
matter.     A  =i  con  netted  with  the  argument  in  my  text,  it  &l 

1 1. it  tin   different  aorta  of  vibrioses  whist 
the  essentia]  powers  in  putrefaction  areT  according  J  t  only  mrlepenc-i 

DC  aii\  but  fire  killed  by  it;  no  that,  for  instance,  when 
fomm  ehannc  solution,  the  butyric  f< .run  marii  n  may  at  will 

by  a  current  of  atmospheric  air,  which  kills  the  vibrioiik  ferment  ;  tlnm 

uiiy  traverse  the  solution  for  an 
that  infu.- 
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General  of  England,  and  those  of  Sir  William  Wilde  in  Ireland, 
the  evidence  of  the  Commissioners  relative  to  the  supplies  in  the 
Crimea  during  the  war  against  Russia  in  1854,  1855,  and  1856, 
and  many  valuable  reports  relative  to  the  health  of  the  Navy 
before  and  after  their  diet  was  changed,  fully  substantiate  these 
statements. 

While  physicians  were  well  aware  of  the  intimate  connection 
that  existed  in  a  general  way  between  food  and  disease,  it  is  due 
to  the  labours  of  chemists  and  physiologists  especially  that  this 
connection  has  been  reduced  to  an  intelligible  form,  and  that 
the  principles  which  they  have  established  are  now  put  to  a 
practical  use. 

Effects  of  Food  on  the  Animal  Economy. — The  great  fact  which 
recent  chemical  and  physiological  investigations  have  established 
may  be  expressed  thus: — "  Tlvat  tlie  various  alimentary  sub- 
stances made  use  of  by  man  and  animals  contain  at  least  four 
classes  of  constituents,  each  of  which  performs  its  own  assigned 
function  in  tlie  living  animal  economy.  If  the  substance  contains 
nitrogen,  it  seems  most  fitted  for  tJie  nourishment  of  tissue,  and 
has  been  called  plastic  or  nitrogenous;  if  it  is  deficient  in  nitro- 
gen, and  has  an  excess  of  carbon  or  hydrogen,  it  apjwars  to  undergo 
combustion  in  the  body,  and  is  called  a  non-nitrogenous  or  a 
respiratoi%y  element  of  food  (hydro-carbons);  if  it  is  fatty  in  its 
nature,  it  perfoivms  tlie  double  duty  of  maintaining  animal 
warmth,  and  of  assisting  in  the  assimilation  of  nitrogenous  com- 
pounds; and,  lastly,  if  it  is  saline  in  its  quality,  it  goes  to  build 
up  the  solid  textures  of  the  animal  frame,  and  aids  the  important 
work  of  carrying  new  material*  into  tlie  system,  and  old  or  effete 
matter  out  of  it "  (Letheby).  Man  and  animals  cannot  maintain 
health  if  their  food  does  not  contain  all  of  these  constituents;  and 
common  instinct,  with  experience,  tells  us  that  these  classes  must 
be  associated  in  due  proportions,  under  a  variety  of  modifying 
circumstances.  There  are  undoubted  habits  of  feeding  which, 
while  they  appear  to  be  dictated  by  common  instinct,  are  also 
sanctioned  by  science.  For  example,  white  meat  being  deficient  in 
fat,  bacon  is  eaten  with  veal  and  with  fowl;  melted  butter  is  used 
with  fish;  eggs  and  butter  are  mixed  with  sago,  tapioca,  and  rice; 
cheese  is  eaten  with  maccaroni;  salads  and  vinegar  are  eaten  with 
cold  or  salted  meat;  a  vegetable  is  mixed  with  an  animal  diet; 
bread  is  eaten  with  butter,  bacon  with  greens,  pork  with  pease 
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on.    Old  habits  and  instincts  not  only 

that  these  i  Lions  are  compatible,  but  Science  int< 

why  such  combiiiationfl  an  demanded  for  the  mainte] 

1 1 1 1 : ;  and  w hen  they  cannot  be  ol  liealth  is  end 

constitution  is  gradually  alti  n  ad,  temperament  is  i 

shortened!  families  extinguished,  armies  are  swept  from  their 

mpments,  and  races  of  men  from  the  face  of  the  earth. 
The  experience  of  Dr.  Chriattson  (who  has  paid  great  attention 
to   bhk  subjeflt  for  the  tot  twenty-two  years)  has  shown,— 

•  the  in'  lefil]  dietaries  for  bodies  of  men,  deduced  frum 

ptacilcal  observation,  contain  carboniferous  and  nitrogenous  food 
In  proportion  of  about  three  of  the  former  to  one  of  the  lattrn 

-bt     (2)  That  while  ynous  m 

food  f<>r  supporting  respiration,  thmigh  cti  a  gn 
ithout  nitrogen)  cannot  replace  n 
[ring  textural  waste.     (&)  The  daily  amount  of  nutritive 
principles  of  both  sets  must  increase  with  exercise  and  ea 
otherwise  the  body  quickly  loses  weight,  and  ere  long  becomes 
-ased.      If  the  above   proportion  between  the   two  sets 

the   Weight  of   real    nutriment   per   day  varies,    for 
adults  at  an  active  age,  between  seventeen  and  thirty -six  <>ui 
the  former  being  enough  for  prisoners  confined  for 
the  latter  being  required  for  keeping  up  the  athletic  constitution, 
or  that  which   is  capable  of  great  continuous  muscular  efii 
(4.)  Dietaries  ought  never  to  be  estimated  by  the  rough 
of    their   oonstifcuents,    without  distinct  reference    to    the    real 
nutriment  in  these,  as  determined  by  physiological  and  chemical 
inquiry. 

Approximately,  it  maybe  concluded  that  a  full-grown  man  of 
average  weight  (140  bo  160  Iba)  and  height  (8  feet  7  ind 
requires  cmA^wmtwih   part  of  his  weight   in   food   during  the 
twenty-four  hours;  that  is,  4*9691  or  seven  and  a  half  pounds  of 
food,  including  solids  and  liquids;  one  to  one  and  a  half  pou 
(It>  to  24  ounces)  being  solids,  the  rest  water  (Parkes). 

On  an  ■■■.  it  is  found  that  a  man  requii 

ounces  of  chemically  dry  nitrogen" i  s  food  daily; — that  in  a 
state  of  rest  he  will  require  tkvei  m  tlf  ounces;  uodei 

state  of  oonsidetable  exertion  Jive  mvl  a  h<r!f  ounces;  and  under 
extraordinary  exertion  he  may  require  as  much  aa 
or  even  seven  ounces  of  dr  liment  Phe 
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quantity  of  hydro-carboniferous  aliment  required  to  keep  a 
man  in  health  cannot  be  less  than  from  fourteen  and  a  half  to 
fifteen  ounces  in  twenty-four  hours;  and  even  nineteen  to  twenty- 
two  ounces  under  great  exertions.  The  amount  of  fatty 
matters  ought  to  equal  about  half  the  quantity  of  the  nitro- 
genous aliment.  But  in  a  state  of  rest  about  one  ounce  in  the 
twenty-four  hours  will  be  sufficient;  while  under  great  exertion 
two  and  a  half  ounces  may  be  required  daily.  The  amount  of 
water  required  varies  from  seventy  to  one  hundred  and  thirty 
ounces;  and  the  salts  supplied  in  the  food  should  amount  to 
from  half  an  ounce  to  an  ounce  daily,  consisting  of  chloride  of 
sodium,  chloride  of  potassium,  salts  of  lime  and  magnesia,  car- 
bonates, citrates,  lactates,  and  acetates  (Parkes). 

To  determine  by  calculation  the  amount  of  these  different 
aliments,  and  therefore  the  nutritive  value  of  a  given  diet,  the 
following  scale  is  given.  It  shows  the  mean  amount  of  water, 
nitrogenous  substances,  fat,  and  carbo-hydrates — starch  and 
sugar — which  ought  to  be  contained  in  100  parts  of  each  of  the 
following  substances  in  common  use: — * 


TABLE  I.— NUTRITIVE  VALUE  OF  FOODS  IN  100  PARTS  (Parkks). 


Water. 


Meat  without  Bone,t 
Fat  of  Meat,*    . 

Bread  of  average  quality  (White  ) 
Wheaten),  \ 

Starch, 
Fat,  . 
Pease, 
Potatoes, 
Rice, 
Milk, 

Maize  (after  Pozziate), 
„  (Von  Bilra), 


!     74 
63 

40 


15 

74 

10 

87 

13-5 

106 


Nitro- 

genous 

Fat. 

Substances. 

16 

9 

14 

14 

8 

1-4 

... 

100 

24*4 

2-6 

1-5 

0*6 

38 

0-8    1 

4-3 

37 

99 

6-7    1 

15-09 

38    | 

Carbo-hydrates, 

Starch  and 

Sugar. 


51 

100 
240  of  Starch. 
49 
29 
85-2 
52 
645 
67*46 


The  calamities  which  befell  our  soldiers  in  the  Crimea  (in  1854) 
show  that  the  dietaries  of  working  men  cannot  be  safely  reduced 
below   the   physiological   standard;   and,  in   the   words  of   Dr. 

*  This  Table  is  used  by  Dr.  Parkes  in  the  Laboratory  of  the  Army  Medical 
School,  and  he  kindly  permits  me  to  give  it  here, 
t  The  mean  of  usual  statements. 
X  Calculated  by  Dr.  Parkes  from  the  statements  of  Lawes  and  Gilbert 
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Chrifitison,  "any  person  conversant  with  the  science  of  the 
present  subject  could  have  foretold,  as  a  certain  consequence,  sooner 
or  later,  of  their  dietary,  that  the  British  troops  would  fall  into 
the  calamitous  state  of  health  which  befell  them  in  the  Crimea." 

The  following  very  interesting  tables  of  dietaries  and  their 
nutritive  values,  and  of  the  nutritive  values  of  foods,  by  Dr. 
Letheby,  of  London,  are  given  here,  to  show  the  actual  proportions 
in  which  various  substances  used  as  food  are  associated  in  the 
several  public  dietaries  of  the  country,  and  as  a  guide  to  the 
student  of  medicine,  when,  as  a  practitioner,  it  may  often  be  his 
lot  to  devise  and  construct  scales  of  diet  suited  to  various  condi- 
tions of  existence : — 

TABLE  II.— DIETARIES  AND  THEIR  NUTRITIVE  VALUES  (Letheby). 


Wemlt  CoKscMpnoa  a  Orson. 

; 

Dailt  ditto.         ' 

DlKTH. 

or 
Biscuit, 

MesL 

Potato. 

Meal 
Ac. 

;           1 

Milk, !  Cheese.  ^"  'bunif- 
j          jeroua 

Sitro- 

Total  ; 
fuUd  ; 
Xutri-  ■ 
mtmx. 

Physiological,     .    .    . 
Prison  Punishment,    . 

IW 

tf4 

...    !  a-5    177 

40 

167     : 

11 J 

+■■ 

4_ 

...  'i  a-s 

14 

;m 

E.C<uiinty&BoroughJailri — , 

Under  7  days, .    .    .    1 

J?I 

ft 

a&-5 

„.    i  ...  ■  m 

71 

14-6 

Not  hard  labour,     . 

17* 

7  8 

"31 

m 

l-v-l 

3-*     ...  ,   1*7 

31 

1«  J* 

Hard  labour,   .    .    . 

103 

U-G 

"-:  1 

271 

41« 

1-*  |  ...      i*i 

If 

217 

Scotch  Prisons— 

i 

Under 3  days,.    .    . 

111' 

n 

iM 

.„     li  a 

1* 

131 

Not  hard  labour,.    . 

w 

'ft 

ifi 

73 

17* 

... 

... 

1  Lira 

S<4 

224 

Hard  labour,  .    .    . 

7. 

10 

it* 

100 

17* 

... 

... 

77«0 

fg 

315 

Irish  Prisons— 

Under  1  month.  .    . 

H 

172 

70 

7* 

... 

1!'  ,1 

as 

724 

Not  hard  labour, .    . 

HI 

un 

rto 

170 

*ip 

... 

1  70S 

34 

73-9 

Ilard  labour,  .    .    . 

04 

m 

TO* 

170 

.I* 

... 

.  mo+ 

3iJ 

7*^8 

Military  Prisons— 
Under  84  days,   .    . 

tt 

11 7 

HI 

... 

... 

721 

3B 

3(5-0 

Over  £4  days,  .    .    . 
Destitute  Debtors, .    . 

m 

1 08 

310 

... 

...     m* 

47 

fc?S 

l.U 

16 

fif 

V.' 

£1 

... 

]..-. 

■J 

11*4 

Convict  PriHons,     .    . 

l(tl 

3fl 

117 

It 

u.* 

IB  4 

3* 

SHU 

Unions  (Adults),     .    . 

111 

1.V5 

:*l 

17 

S4 

"i-a 

i*i  :  ui 

2t* 

170 

Unions  (Children), .    . 

90 

14 

31 

10ft 

8<      11  I 

2* 

m 

Lunatic  Asylums,  .    . 

in 

23 

m 

is 

14 

"V 

13 

117 

40 

17-2 

Public  Hospitals,    .    . 

pi 

oa 

a& 

14 

7 

14 

l:  I 

3fi 

liG 

Army- 
Crimea,  

itsf 

112 

... 

... 

... 

... 

14  e 

4-S 

19-3 

Home, 

m 

44 

lii 

... 

... 

... 

17"4 

44 

241     ; 

Madras, 

iia 

113 

m 

*• 

... 

... 

... 

105 

4-9 

SM     I 

Bombay 

140 

m 

& 

m 

„„ 

... 

... 

221 

,V- 

271* 

Field  (India),  ,    .    . 

m 

lew* 

... 

... 

..L 

307 

an 

-4  .} 

NaTyh      ...... 

list 

n'j 

U 

... 

... 

... 

i:; 

.'■i' 

227 

%  NinViffafor  {Crimea} , 

|40 

140 

2« 

— i 

*.p 

... 

17-8 

«-j 

»<0     1 

INfLvif&tor  (Home)*  - 
Berwickshire  Labourer, 

32tl 

K 

64 

... 

17 

4 

1H* 

77 

Tfi-K     I 

|£| 

-'-■» 

294 

... 

... 

*T'l 

7<0 

441      ! 

Yorkshire  Labourer,  « 

■Q 

m 

7S 

2t0 

"" 

4J 

42-2 

8* 

j|D 

In  this  Table  only  the  most  important  articles  of  diet  are  mentioned,  although  the  others, 
excepting  beer,  spirits,  tea,  and  coffee,  are  calculated  in  the  daily  consumption.  (*)  are  rations  of 
rice,  and  (t)  are  of  biscuit    Gruel  is  calculated  at  rate  of  two  ounces  meal  per  pint 

X  A  name  given  to  those  labourers  who  are  employed  in  excavating,  and  such-like  laborious  work, 
chiefly  connected  with  the  construction  of  railways.    They  are  also  sometimes  called  u  navvioa." 
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TABLE  IIL— NUTRITIVE  VALUE  OF  FOODS  (Letheby). 


Substances,  100  Part 

Wuter. 

Fibrine, 
Albu- 
men, &c 

Starch, 

Sugar, 

Ac 

Fat 

Salts. 

Carbon- 
iferous. 

Nitro- 
genous. 

Total 
Nutri- 
ment 

Human  Milk,  . 

>     *9 

3-5 

42 

3-0 

02 

11-4 

3-5 

14-9 

•Cows'  Milk,     . 

m 

45 

6t) 

4'1 

07 

14-8 

4-5 

19D 

Skimmed  Milk, 

87 

4  5 

5t) 

27 

07 

11-5 

45 

16D 

Butter  Milk,     . 

87 

45 

5-0 

0-5 

07 

60 

45 

10-5 

Beef  and  Mutton, 

73 

19D 

5-0 

2D 

12D 

19D 

31D 

Veal,         .       . 

77 

19-0 

... 

1-0 

0D 

2-4 

19D 

21-4 

Poultry,    . 

74 

21-0 

... 

8-0 

1^ 

7-2 

21D 

28-2 

Bacon, 

20 

0-8 

... 

70-0 

1-3 

168D 

0-8 

168-8 

Cheese  (Cheddar), 

Jt6 

29D 

30-0 

45      ! 

72D 

29D 

101 D 

„      (Skimmed), 

44 

45-0 

6-0 

5D     i 

14-4 

45D 

69-4 

Butter, 

15 

830 

2D 

199D 

199D 

White  of  Egg,* 

74 

14D 

10-5 

1-5 

25D 

14D 

39D 

78 

20-0 

ID 

20D 

20D 

Yolk  of  Egg,    . 

A2 

160 

30-0 

1-3 

72D 

160 

88D 

White  Fish,     . 

79 

19-0 

1-0 

12 

2  4 

19D 

21-4 

Salmon,    . 

78 

17-0 

4-0 

14 

96 

17D 

26D 

Eel  .       .       . 

HO 

10-0 

... 

8-0 

1-3 

19-2 

10D 

29-2 

Wheat  Flour,  . 

15 

lit) 

70t) 

2-0 

17      , 

74  8 

11D 

85-8 

Barley-meal,    . 

15 

lOt) 

70-0 

24 

2D 

7.V8 

10D 

85-8 

Oat-meal, . 

15 

12-0 

62-0 

6t) 

3D 

764 

12D 

884 

Bye-meal, 

15 

9t) 

66-0 

2D 

1-8 

70-8 

9D 

79  8 

Indian-meal,   . 

14 

9-0 

65-0 

8D 

1-7 

84*2 

9D 

93-2 

Bice, 

14 

7-0 

760 

03 

0-3 

767 

7D 

837 

Haricot,    . 

19 

23-0 

45-0 

30 

3D 

52-2 

23D 

75-2 

Pease, 

13 

22-0 

58-0 

2D 

3D 

62D 

22D 

84-8 

Beans, 

14 

24-0 

44 1) 

1-4 

3D 

474 

24D 

714 

lentils,     . 

14 

29-0 

44-0 

15 

2D 

47D 

2flD 

76D 

Wheat  Bread, . 

44 

9t) 

49D 

10 

23 

51-4 

90 

604 

Bye  Bread, 

48 

5t) 

46-0 

10 

1-4 

48-4 

53 

537 

Potatoes,  . 

74 

2-0 

28-0 

02 

07 

235 

2D 

25-5 

Green  Vegetables, 

a 

2t> 

4t) 

05 

07 

AD 

21) 

7D 

Arrow-roots,   . 

IB 

82*0 

82D 

82D 

In  this  Table  the  carboniferous  matter  is  calculated  as  starch;  10  of  fat  being  equal  to  24  of  starch. 

In  cases  where  preserved  food  must  be  used  for  want  of  fresh 
food,  there  are  difficulties  to  be  overcome  which  experience  and 
science  have  made  to  disappear  in  a  great  measure.  It  is  known 
that  salt  meat  has  a  tendency  to  engender  disease,  and  to  favour 
the  development  of  disease  under  certain  circumstances;  but 
it  is  not  known,  either  physiologically  or  chemically,  what  is  the 
exact  nutritive  value  of  salt  meat  in  a  scientific  point  of  view. 
There  are  three  circumstances  connected  with  its  use  which  tend 
to  diminish  its  value  as  an  article  of  diet,  namely, — (1.)  The 
investigations  of  Liebig  demonstrate  that  the  process  of  salting 
meat  is  very  improper,  for  the  brine  extracts  the  juices  of  the 
flesh,  and  so  removes  most  of  the  important  constituents.  (2.) 
The  salt  meat  for  the  navy  and  for  soldiers  in  the  field  is  always 
highly  salted,  in  order  to  keep  for  two  years  or  more  in  every 
climate;  and  such  highly  salted  meat  must  be  so  thoroughly 
steeped  in  cold  water,  to  remove  the  salt,  before  it  is  eatable  ih 
large  quantity,  that  much  of  its  most  nutritive  constituents  must 
be  washed  out — namely,  its  albumen  and  sapid  extract,  called 
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oamfB&me  '< .'iikistlson).     (3.)  Tl  lemma  of  salted  meat  is 

always  hard"  tnd  hence  thoae  foods  require  a  ] 

ad  tn  ijui'Tiily  disagree  with  the  stomach  (Letheby). 
Few  can  eat  a  pound  of  wdted  meat  daily  for  any  length  of  tii 

BV£d  when  fed   on   rations   by  no  means    liberal.       Nit* 

•nts  must  therefore  be  added  to  a  diet  where  Baited  on 
predominates,  Gather  than  increase  the  amount  of  that  aubstan 
and  this  is  best  done  by  adding  pease.  Sour,  currants,  raisins,  and 
nil,  butter,  cr  lard,  to  the  rati 
"Experience  has  shown,"  says  Dr.  Lcthehy,  H  that  there  are 

a  in  articles  of  food  which  are  not  particularly  nourishing  in 
themselves,  bttt  which  .serve  some  very  important  purposes  in  the 
animal  economy ,  Thh  is  the  cafle with  tea  and  coffee:  in  fact,  the 
use  of  a  vegetable  infusion,  containing  astringent  matter  and  an 
active  principle  rich  in  nitrogen,  has  been  almost  universal  among 
mankind  from  the  earliest  tiroes." 

Fhe  physiological  action  of  these  hever  pears  to  be  of  a 

somewhat  singular  kind;    for  while  they  excite  the  brain,  tl 
calm  the  nervi*  KB  generally,  and  though  they  produce  a 

state  of  wakefulness  and  activity, yet  they  also  induce  a  species  of 
languor  and   repose,     Lehmaon  has  ascertained   by  experiiie 
thai  greatly  diminishes  the  wear  and  tear  of  the  system: 

it  oils  the  machinery,  as  it  were,  and  checks  the  waste  of  8 

•hose  who  use  it  find  that  during  active  exercise  the  deet) 
tion  of  tissue  is  prevented,  and  that  there  is  leas  demand  i 
in  fact,  with  a  maximum  of  woffe  to  perform,  and  a  minimum 

I  to  accomplish  if,  lie  will  best  sustain  his  vital  power  who 
resorts  clow  and  then  to  a  cup  of  tea  ur  coffee.  Hence  its  value 
as  a  means  of  economizing  food,  and  hence  its  importance  to  the 

c  labouring  man  "    In  many  of  our  large  merchant-ships  the 

\s  are  engaged  on  the  condition  that  coffee  shall  take  (be  place 
of  grog;  and  those  captains  who  are  careful  of  the  health  of  the 
men(  give  them  warm  coffee  before  or  after  they  have  been  al<  »l*i 
in  cold  and  stormy  weather — a  practice  which  cannot  Qiich 

I  valued. 
Effects  of  Overfeeding. — Too  much  respiratory  food  favours  : 
development  of   fat,  and  checks  the    proper  nutrition   of 
muscular  tissues ;   hence  it  is  that  rice  feeders  and  potato  eai 
and  those  who  indulge  in  fermented  liqm  n  bloated  in 

their  appearance,  become  extremely  fat,  and  are  not  capable  of 
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prolonged  exertion.  The  brewer's  drayman  is  a  bad  subject  for 
the  wards  of  an  hospital ;  for  though  he  usually  has  all  the  appear- 
ance of  a  man  possessed  of  great  muscular  strength  and  vital 
endurance,  yet  he  is  not  so  in  reality,  for  the  muscular  tissues  have 
been  encroached  upon  by  fat,  and  the  general  power  has  been 
weakened  by  an  undue  influence  of  the  respiratory  element. 
Most  of  the  animals  in  our  menageries,  from  a  too  liberal  allow- 
ance of  respiratory  food,  die  from  fatty  degeneration.  Accumula- 
tion of  the  nitrogenous  elements  in  the  blood  is  often  also  a  prolific 
source  of  disease,  and  their  non-elimination  (as  shown  in  previous 
pages)  is  conducive  to  the  propagation  and  development  of  many 
miasmatic  diseases.  Attention  has  now  been  drawn  to  the  influ- 
ence of  such  a  condition  in  establishing  the  characteristic  diseases 
of  overfed  convicts  (Letheby,  Thompson). 

One  of  the  most  distressing  results  of  overfeeding  from  a 
wrongly  adjusted  dietary  is  corpulence.  Much  has  been  written 
on  the  subject  of  corpulence;  and  the  attention  of  the  public  has 
been  recently  successfully  arrested  by  one  who  appreciated  the 
relief  he  obtained  by  following  the  directions  of  a  physician  who 
happened  to  take  a  scientifically  correct  view  of  his  case.  Mr. 
Banting  (whose  pamphlet  on  the  subject  of  "  corpulence  "  is  now 
well  known)  managed  to  reduce  his  physical  proportions  under 
the  following  dietary : — 

Breakfast — Four  or  five  ounces  of  beef,  mutton,  kidneys,  boiled  fish, 
bacon,  or  cold  meat  of  any  kind  (except  pork),  a  large  cup  of  tea 
(without  milk  or  sugar),  and  one  ounce  of  dry  toast  Dinner — Five  or 
six  ounces  of  any  fish  (except  salmon  or  eels),  any  meat  (except  pork),  any 
vegetables  (except  potatoes  or  rice),  one  ouuce  of  dry  toast,  fruit  out  of 
any  pudding,  any  kind  of  poultry  or  game,  and  two  or  three  glasses  of 
good  claret,  sherry,  or  Madeira  (champagne,  port,  or  beer  forbidden).  Tea 
— Two  or  three  ounces  of  fresh  fruit,  or  a  rusk  or  two,  and  a  cup  of  tea 
without  milk  or  sugar.  The  tea  may  be  very  much  enjoyed  when  taken 
in  the  Russian  fashion — i.  e.,  with  a  thick  slice  of  lemon  floating  on  the 
top  instead  of  milk.  Supper — Three  or  four  ounces  of  meat  or  fish, 
similar  to  dinner,  with  a  glass  or  two  of  claret  Nightcap,  if  required, 
a  tumbler  of  grog  (gin,  whisky,  or  brandy,  without  sugar),  or  a  glass  or 
two  of  claret  or  sherry. 

The  quantities  of  the  diffcrcut  articles  specified  in  this  liberal  diet-roll, 
Mr.  Banting  states,  must  be  left  to  the  natural  appetite,  but  for  himself 
he  took  at  breakfast  six  ounces  of  solid  and  eight  of  liquid  food;  at 
dinner,  eight  ounces  of  solid  and  eight  of  liquid;  at  tea,  three  ounces  of 
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•olifi  and  eight  of  liquid ;  at  gupper,  four  ounces  of  solid  and  six  «■• 
and  to  show  that  it  is  uot  injurious,  ^wi 

Tor  -ctgement  of  smoker*,  it  may  be  BMrnfcbOUed  that  trjhucco  t* 

■Jlewi 

When  11  :k  this  treatment  in  August,  !Wr>,  he 

glied  202  His,  and  aft  In  it,  in  Septem- 

ber, 1863,  he  bad  lost  46  lbs, and  tad  reduced  his  girth  12J  bid 
The  sou  ml  dietetic  principles  on  which  oorpnkiiae  ought  to  bo 
been  previously  enunciated  by  Dn  T,  K  <  haml-ors,  in 
his  excellent  monograph  on  that  subject ;  and  Mr  Banting's  diet- 
ary is  in  exact  accordance  with  what  is  there  stated,  and  with 
what  has  been  stated  in  the  text  A  still  more  varied 
might  be  prescribed  on  similar  principles  by  reference  to  the 
tabL 

Effects  of  Deficient  Food — "A  deficiency  of  food,  especially  of  the 
nitrogenous  part,  quickly  leads  to  the  breaking  up  of  the 

ae,       Ph.  i.*e,  and  famine  are  a  !   with  e 

r  in  the  public  mind,  and  the  records  of  every  country  ah 
bow  closely  they  are  related      The  medical  history  of  Ireland 

arkahle  for  the  illustrations  of  how  tnu 

Uiioned  by  a  general  deficiency  of  food.     Alwaya  the  habitat 
<rf  fever,  it.  every  now  and  then  becomes  the  very  bobbed  of  its 
propagation  and  development     Let  there  be  but  a  small  failure 
in  the.  usual  imperfect  supply  of  food,  and  the  lurki 
pestilence  are  ready  to  burst  into  frightful  activity      The  fnnino 

he  present  century  U  but  a  too  forcible  illustration 
It  fostered   epidemics  which    had  not  been   wil  in   this 

ration,  and  gave  rise  to  scenes  of  devastation  and  mis 
which  are  not  surpassed  by  the  most  appalling  epidemics  of 
Middle  &gaa.     The  principal  form  of  the  scourge  WW  knowi 
the  eoutagious  famine  fever  (typhus),  and  it  spread,  not  merely 
from  end  to  end  of  the  country  in  which  it  had  Originated,  b 
breaking  through  all  boundaries,  it  crossed  the  broad  ocean,  and 
made  itself  pfi  in  fully  manifest  in  localities  where  it  was  previously 
unknown.     Thousands  fell  under  the  virulence  of  itfi  for 

wheresoever  it  came  it  struck  down  a  seventh  of  the  people,  and 

whom  it  attacked  one  out  of  nine  perished      Evei 
who  escaped  the  fatal  influence  of  it  were   left  the  miser&l 

I  ims  of  scurvy  ami  low  fever      Another  example,  not  leas 
striking,  of  the  terrible  consequences  of  what  may  be  truh 
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famine,  was  the  condition  of  our  troops  during  the  early  part  of 
their  sojourn  in  the  Crimea,  in  1854.  With  only  just  enough  of 
food  to  maintain  the  integrity  of  the  system  at  a  time  of  repose, 
and  at  ordinary  temperatures,  they  were  called  upon  to  make 
large  muscular  exertions,  and  to  sustain  the  warmth  of  the 
system,  in  the  midst  of  severe  cold  "  (Letheby). 

In  cases  of  very  gradual  starvation  an  urgent  feeling  of  hunger 
is  not  a  prominent  symptom,  and  even  when  it  exists  at  first,  it 
usually  soon  diminishes,  and  is  succeeded  by  a  feeling  of  exhaus- 
tion and  faintness,  and  even  loathing  of  food,  if  abstinence  has 
been  long  protracted  (R  B.  Holland).  The  mental  condition 
connected  with  poverty  may  in  part  account  for  this  deficiency  of 
appetite.  A  depression  produced  on  the  nervous  system  is  very 
early  manifested  in  the  impaired  energies  of  all  the  vital  functions, 
the  weakened  conditions  of  the  intellectual  faculties  and  moral 
feelings,  and  diminution  of  the  general  sensibility.  Disturbance 
of  the  cerebral  functions  is  at  first  shown  by  an  unnatural  languor, 
despondency,  and  listlessness,  slowness  and  hebetude  of  intellect, 
with  an  inability  to  employ  the  thoughts  steadily  and  profitably 
on  any  subject.  Notwithstanding  all  this  general  languor,  how- 
ever, the  patient  sometimes  manifests  a  highly  nervous  state; 
he  is  startled  by  any  sudden  noise,  and  hurried  by  the  most 
trifling  occurrences.  He  is  liable  to  attacks  of  giddiness,  "  swim- 
ming in  the  head,"  staggering,  dimness  of  sight,  with  temporary 
delirium,  and  either  falls  as  in  an  apoplectic  fit,  or  lapses  gradually 
from  a  lethargic  state  into  one  of  stupor,  or  even  of  complete 
coma.  In  many  respects  the  symptoms  in  these  cases  have  a 
considerable  resemblance  to  the  effects  of  exposure  to  cold.  In 
consequence  of  the  torpor  of  the  brain  and  intellectual  faculties, 
it  is  often  extremely  difficult  to  obtain  the  requisite  information 
from  patients.  Instead  of  showing  any  anxiety  to  communicate 
the  symptoms  and  cause  of  their  illness,  or  to  relate  the  privations 
they  have  undergone,  they  generally  have  an  unwillingness  to  be 
questioned,  lie  in  a  listless  or  lethargic  state,  without  taking  any 
notice  of  what  is  going  on,  and  seem  desirous  only  not  to  be  dis- 
turbed. Such  listlessness  and  torpor  of  the  mental  faculties,  the 
tendency  to  fainting,  or  to  perfect  syncope,  and,  finally,  a  state  of 
cerebral  oppression,  amounting  in  some  cases  to  coma,  are  among 
the  most  characteristic  symptoms  of  defective  nutrition,  and  the 
surest  indications  of  its  existence  to  a  serious  extent 
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In  February  of  1S62  a  man,  thirty-six  years  of  age,  was  dis- 
co vercd  in  a  stack,  near  Morpeth,  dying  from  starvation.     All 

rally  him  failed,  jit  id  he  ultimately  died.     H< 
intelligent  man,  and  had  been  editor  and  proprietor  of  a  penny 
journal  called  the  H FaUeWt  V     A  diary  was  found  ir 

rs>inn,  containing  entries  erf  his  condition  from  the  &th  to  the 
£5th  of  February ;  from  which  it  appeared  that  durii 

he  bad  twice  tasted  a  pieee  of  bread  ;  but  ibr  the  last  thtA 
days  be  Ij:u1  been  entirely  without  food      During   the  first  t*  tt 
days  of  the  thirl**  a    be   was  able  to  obtain  water,   but  on  the 

day  be  found  bis  legs  were  useless,  and  he  lost  all  ie 
power  in   the  lower  extremities,  so  that  "one-half  of  1 
appeared  to  be  dead/*     The  case  is  of  interest  to  the  patholog 

d loving  the  length  of  time  during  which    existence  can  be 
maintained  if  water  alone  be  taken. 

Winn  privations  of  clothing  and  lodging  are  added  to  insufH- 
tong   exertion,  insufficient   repose,   intemperance,  and 
the  oaiseriea  of  poverty;  the  symptoms  already  detailed  are  of 
moel  I   kind.     "  I/ttlg  1  before  insutfi  eie ney  of  •  1 

matter  of  hygienic  concern — long  before  the  physiologist  would 
think  of  counting  the  grains  of  nitrogen  and  carbon  which  u 
verm  between  life  and  starvation — the  household  will  have 
utterly  destitute  of  material  comfort; — clothing  and  fuel  will 
have  been  even  scantier  than  food  ;  against  inclemencies  ^ 
tln-r  there  will  have  been  no  adequate  protection;  dwelling- 
space  will  have  been  stinted  to  the  degree  in  which  over* 
crowding  produces  or  racreaaea  disease;  of  household  utensils  and 
furniture  there  will  have  been  scarcely  any, — even  cleanliness  will 
have  been  OOetly  or  difficult;  and,  if  there  still  be  self- respectful 

■■'  avours  to  maintain  it,  every  .such  endeavour  will  n 
additional  pangs  of  hunger.     The  home,  too,  will  be  where  shelter 
can  be  cheapest  bought, — in  quarters  whei-c  commonly  then 
least  fruit  of  sanitary  supervision,  least  draii  ng- 

ing,  least  suppression  of  public  nuisances,  least,  or  worst 
supply,  and,  if  in  town,  least  light  and  air.     Such  arc  the  sanitary 
dangers  to  which  poverty  is  almost  certainly  exposed,  when  it  is 
poverty  enough  to  imply  scantiness  of  food  M  (Simon,  Sirtl 
tyn    Public  Health,   1SU4,  p.    14).     But  a  multitude  of  cases  of 
nil  nor  decrees  of  suffering  occur  in  which  the  sympt 
marked  than  those  d.     Such  cases  are  indicated  by  a 
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sallow  and  dingy  appearance  of  the  skin,  a  soft  and  flabby  feeling 
of  the  flesh,  more  or  less  emaciation,  general  debility,  feebleness 
of  the  circulation,  and  frequently  swelling  of  the  ankles.  The 
stomach  becomes  disordered,  the  appetite  defective,  and  digestion 
impaired.  The  individual  feels  languid  and  desponding,  is  soon 
fatigued,  incapable  of  exertion,  and  has  an  irresistible  desire  to 
fall  asleep,  from  which  he  is  apt  to  awake  suddenly  and  in  a 
fright  The  body  is  easily  chilled,  breathlessness  and  palpitation 
are  experienced  after  slight  exertion,  attacks  of  vertigo,  tinnitus 
aurium,  and  transient  blindness,  are  common,  and  there  is  a 
peculiar  forlorn  and  dejected  aspect  of  countenance  which  is  very 
characteristic.  This  state  of  things  is  commonly  soon  succeeded 
by  some  specific  disease;  though  it  sometimes  continues,  with 
only  slight  variation,  for  a  very  protracted  period,  until  the 
patient  falls  by  slow  degrees  into  a  state  of  mental  as  well  as 
physical  incapacity;  and,  being  no  longer  able  to  procure  any 
employment,  is  completely  invalided,  and  applies  for  medical 
relief.  It  may  perhaps  be  thought  that  these  remarks  apply 
to  cases  of  deficient  nourishment  which  are  less  frequent;  but 
the  experience  of  those  who  have  practised  extensively  among 
the  wretched  purlieus  and  miserable  abodes  which  exist  in  every 
large  metropolitan  town  can  testify  to  the  contrary.  I  well 
remember  listening  to  the  interesting  clinical  lectures  of  Dr. 
Christison,  of  Edinburgh,  on  the  cases  of  scwvy  which  prevailed  in 
that  town  and  its  vicinity  in  1847,  and  hearing  the  melancholy 
recitals  of  misery  and  starvation  under  which  the  poor  suffered  at 
that  time ;  some  under  the  hard  taskmasters  of  the  illegal  "  truck 
system,"*  and  others  from  absolute  want  at  home.  Among  many, 
of  whose  cases  I  have  preserved  notes,  a  shoemaker  had  to  support 
his  wife  and  five  children  on  eiglvt  shillings  a  week;  and,  to  feed 
his  children  better  than  himself,  he  subjected  himself  to  privation* 
which  in  time  developed  scurvy.     His  daily  diet  consisted  of  one 

*The  "truck  ayatem"  became  developed  chiefly  during  the  formation  of  our 
great  lines  of  railway  throughout  the  country.  The  labourers  (navvies)  were  poor, 
and  came  to  work  without  money  to  buy  provisions,  and  their  field  of  labour  was 
often  far  removed  from  any  place  where  food  could  be  bought  in  quantity.  The 
contractors,  their  employers,  then  established  provision  stores,  and  in  place  of 
paying  the  men  in  mouey,  they  compelled  them  to  take  remuneration  for  their 
labour  by  value  received  in  food.  By  this  method,  now  declared  illegal  under  all 
circumstances,  the  labourers  often  suffered  from  a  deficient  and  bad  supply  of 
provisions. 
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orth  of  bread,  ivlth  t>  — n*> 

fwortih    nj bread,  with  tm,  and  no  milk, 

the    evening*     After    existing    three   months    on    this  diet 

the  broke  out     But,  apart  from    these   extreme   cb 

instances    are    innumerable   in    which    deficiency   of    food 

lispOfiiHg  cause  of  many  diseases.      It  is    now 

generally  known  that  pie  thorn  and  symptoms  of  an  opposite  state 

v  nearly  reaemble  each  other,  and  a  discrimination  of  these 

differences  is  of  the  greatest  importance.     While  coma  is  I 

ndanton  plethora,  it  is  not  to  be  forgotten  that  it  is  on 
the  most  severe  and  fatal  signs  of  exhaustion  from  defective 
nutrition ;  and  when  it  supervenes  towards  the  termination  of 
diseases  of  exhaustion,  and  the  pulse  becomes  slower,  it  often 
; i ires  a  degree  of  fulness,  and  gives  an  idea  of  strength,  quite 
at  variance  with  its  previous  character,  and  little  to  have  b 
anticipated  from  the  debilitated  state  of  the  system. 

But  in  degrees  tar  abort  of  what  is  popular!;  known  as  star v a* 
tion  or  famine,  insufficiency  of  nourishment  may  bring  very  hurtful 
consequences  to  health.  Local  defecta,  or  local  peculiarities  of  diet 
may  exercise  an  important  influence  in  determining  or  colouring 
particular  localizations  of  disease;  and  generally  it  may  be  said, 
that  in  order  j vis tly  to  estimate  the  sanitary  c i rein n stances  of  a 
people,  sufficient  regard  must  be  had  to  the  quantity  and  quality 
of  the  peoples*  meat  and  drink  (Simon,  Meport  an  Pa  bite  Hm 
p.  11,1864). 

The  injurious  effect*  produced  by  improper  nutrition  require 
to  be  studied  both  in  relation  to  food  and  drink  \  and  the 
which  belong  to  this  order  are  scurvy,  purpura,  /■  ver, 

alcokolismt  and  probably  also  rick&fa  The  place  of  crHiui.sm  and 
bvonchocele  cannot  be  said  as  yet  to  be  definitely  determined 
According,  however,  to  recent  investigations]  these  are 

found  among  people  of  all  habits  in  the  countries  where  fchej 
abound,  only  where  the  soils  are  composed  of  magnesia n    tin 
stone  rocks,  where  the  waters  contain  an  excess  of  mAj 
salts,  in  France,  Germany,  England,  BwneUnia>  America,  and  India 
(See   page  202.)     Through  the  water,  therefore,  as  an  element  of 
diet,  these  diseases  appear  to  become  developed,  and,  therefore,  io 
the  meantime,  they  may  be  arranged  among  the  diseases  of  t 
order,  some  of  which  now  demand  a  detailed  d  >u 
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CHAPTER  X. 

DETAILED  DESCRIPTION  OF  THE  DIETIC  ORDER  OF  ZYMOTIC 

DISEASES. 

SCURVY— Scorbutus. 

Definition. — A  morbid  state  ushered  in  by  debility,  lassitude, 
lowness  of  spirits,  attended  by  fetor  of  the  breath,  sponginess  of 
the  gums,  which  swell  by  irritation,  till  they  overhang  the  teeth  in 
palmated  excrescences.  Livid  subcutaneous  patches  and  spots 
appear  upon  the  skin,  especially  on  the  lower  extremities  among 
the  roots  of  the  hair.  Spontaneous  hcemorrtiages  may  take  place 
from  the  mucous  canals ;  contractions  of  the  muscles  and  tendons 
of  the  limbs  occur,  with  pains,  and  sometimes  superficial  ulcera- 
tions. An  altered  state  of  the  albumen  of  the  blood  is  associated 
with  this  condition,  .and  the  phenomena  are  brought  about  by  a 
deficient  supply  of  the  organic  vegetable  acids,  or  of  the  salts  of 
fresh  vegetables. 

Pathology  and  Historical  Notice. — Scurvy  is  mentioned  by  Pliny 
as  having  occurred  in  the  Roman  army  commanded  by  Germani- 
cu3  after  a  long  encampment  in  Germany  beyond  the  Rhine.  It 
prevailed  to  a  frightful  extent  in  the  army  of  Louis  IX.,  when  he 
was  made  prisoner  in  Egypt  in  1260.  With  fish  only  for  fresh 
provisions,  dispirited  by  being  obliged  to  act  on  the  defensive,  and 
harassed  unceasingly  by  the  Saracens,  the  Christian  army  was 
almost  annihilated  by  a  most  terrible  outbreak  of  scurvy.  But  it 
was  not  till  navigation  was  improved,  and  long  voyages  under- 
taken, that  this  disease  became  well  known  from  its  general 
prevalence  and  formidable  character.  Vasco  de  Gama,  in  his 
'first  voyage  to  the  East  Indies  by  the  Cape  of  Good  Hope,  in  1497, 
lost  100  men  out  of  1G0  by  this  affection.  James  Cartier,  in  his 
second  voyage  to  Newfoundland,  in  1535,  speaks  of  sufferings 
still  more  severe.  Of  110  people  there  were  not  ten  whole. 
"  This  malady  being  unknown  to  us,"  he  writes,  *"  the  body  of  one 
of  our  men  was  opened,  to  see  if  by  any  possible  means  the  occa- 
sion of  it  might  be  discovered  and  the  rest  of  us  preserved.  But 
in  such  sort  did  the  malady  increase,  that  there  were  not  above 
three  sound  men  left.    Twenty-five  of  our  best  men  died ;  and  all 
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I  were  so  ill  that  we  thought  they  mux]  recover 

i  of  the  leaves  and  bark  of  a  tree,  supposed 
to  be  &  r,  wm  the  remedy  which 

n»t"  It    was    scurvy    which 

ender  long  sea  voyages  almost  impose 
1 1  v.  .  nson,  in  hi*  eelebi 

17+0-2,  loot  Within   the  first  tea   mmiths  neai 

thesurvii 
finned   to   prevail,   with    little  abatement,   till    11 
Tin  \t,  Anson,  D  lisli, 

ipier,  Byron,  and  of  numerous  other  navigators,  furnish  sitniNr 
ila,  and  show  how  rerklessly  the  lives  of  sailors  were  sa 
i 'LAND).     But  at  last  it  was  against  scurvy  that  Cook   had 
afctai  triumphant  i  when,  in  1775,  after 

,  a  healthy  crew  which,  out  of  11:2  m 
bat  only  one  by  disease      Daring  the  sixteenth, 
and  earlier  part  of  the  eighteenth  century, 

lie*    in    towns,    fortifications,    camps,   and    artniea     4 '  Many 
thousand*,  were  often  cut  off  within  a  few  months  in  single 
and  garrisons  ;  and  it  is  probable  that  more  seamen  pi 
scurvy    alone    than    from   all   other   causes   combined*    v 

tempest;  or  battle"  (Woonjt     In  this  country  and  in 
America  it  is  now  very  little  known,  and  many  have 
the  '  t  bey  have  lived  in  seaport  towns, 

Tin*  ilitys  v,  irvy  was  meet  prevalent  were  not  those  in 

which  many  pori-  PW  urinations  were  made,  and  our 

fenoi  of   the   morbid  anatomy  of  this  disease    is    den 

principally  from  Pompart  and  LimL    They  tell  us  that  in  th 
in  which  rlux   or  dysentery  is  absent,   the  intestines  hi 
been   (bund   perfectly  sound,  however  copious  the  hsemorrhi 
from  them  may  have  been*     The  principal  effects  of 

3  in  all  cases  in  the  cellular  tissue  of  tin*  extremiti 

The  quantity  of  congealed  blood  effused  in  that  part,  ever 
italn    Of  mark  could   be  perceived    on  the  skin,  was 
flushing      'It  often  iiev  says  Lind,  "in  large  concrete  masses 


•  It  H  i  mtttftka  to  call  acnrvj  .  as  hrva  bob  n  doD*a     Tor  * 

OUmot  bti  fcpplied  uil.lt  propriety  to  discoae*  other  thnn  the   mtaxmatin, — digcam 
which  wi  bavt  men  to  »lopuntl  upon  the  presence  of  specific  fwisgiui  which  ent*  • 
blood  by  impalpable  media,  and  common,  therefore,  in  a  greater  or  leas  i 
all  ctiim  of  fehi  community* 
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on  the  periosteum,  while  the  bellies  of  the  muscles  of  the  legs  and 
thighs  seemed  quite  stuffed  with  it,  often  an  inch  in  thickness." 
He  often  found  water  effused  into  the  cavities  of  the  chest  and 
abdomen,  and  no  less  frequently  blood, — the  quantity  of  blood 
effused  in  all  parts  sometimes  amounting,  in  his  opinion,  to  no  less 
than  a  fourth  part  of  that  contained  in  the  whole  body.  Poupart 
gives  some  further  particulars,  and  says  that  on  moving  the  limbs 
of  some  scorbutic  patients  a  noise  is  heard ;  and  that  on  examin- 
ing the  joints  the  epiphyses  had  entirely  separated  from  the 
bones ;  and  in  other  cases,  that  the  cartilages  of  the  sternum  had 
separated  from  their  bones;  and  bones  that  had  united  after 
being  broken  very  often  separated  again  at  the  sight  of  fracture. 
He  says  that  if  we  squeezed  the  ribs  which  had  begun  to  be  thus 
separated  from  their  cartilages,  "there  came  out  abundance  of 
corrupted  matter,  so  that  nothing  was  left  of  the  rib  but  its  bony 
plates."  The  mesenteric  glands  were  usually  enlarged;  the  spleen, 
often  three  times  bigger  than  natural,  fell  to  pieces,  as  if  composed 
of  coagulated  blood.  In  two  cases  examined  at  St  Thomas's 
Hospital  by  the  late  Dr.  Robert  Williams,  patches  of  ecchymoses 
were  found  under  the  pericardium  covering  the  heart,  and  also 
under  the  arachnoid  membranes  covering  the  brain. 

In  some  endemics  of  scurvy  there  is  a  marked  tendency  to  the 
effusion  of  dark  liquid  blood  into  the  serous  cavities,  and  of  the 
synovial  membranes,  the  most  common  site  being  into  the  peri- 
cardium, then  the  pleura,  and  next  the  peritoneum  (Karawagen). 
The  spleen  is  often  enlarged,  distended  with  blood,  and  soft. 
The  texture  of  the  muscular  system  is  also  soft  and  flabby. 
The  blood  appears  to  be  deficient  in  red  particles  (Busk,  Bec- 
QUEREL,  Rodier,  Andral,  Fricks),  and  does  not  impart  a  stain  to 
the  lining  membrane  of  the  heart  and  great  vessels.  A  fluid  or 
dissolved  condition  of  the  blood  has  also  been  noticed,  appearing 
often  as  "a  mere  gore,  not  separating  into  crassamentum  and 
serum,  and  putrefying  soon.  It  appears  to  be  starved  of  some 
essential  ingredient."  It  flows  with  difficulty  from  the  vein,  and, 
after  standing  some  hours,  deposits  a  thick,  muddy  sediment, 
which  subsides  from  a  reddish  serum ;  and  in  the  last  stage  of  the 
disease  it  becomes  quite  black  (Rouppe).  There  does  not,  how- 
ever, appear  to  be  any  evidence  of  deficient  powers  of  coagulation 
in  scorbutic  blood;  and  so  long  ago  as  1699,  Poupart  noted  the 
large  coagula  found  after  death  in  the  cavities  of  the  heart    Three 


oUcrmedtbat  the  *lb*m<*  of  the  t  food 
a  tetnpcimtan:  t*f  7 V  Cent,  or  163^    Fahr,  tfxu 
Fahr  aUv«!  the  normal  standard;    so  that  the 
blood  undergoes  ^ome    change  in  scurvy  which 
wdubility.     They  alao  observed  thai  the  fiste  of 


fihriuc  was  so  much  lewiwd  that  they  were  unable  to  isola: 
thoroughly  from  the  red  cnqmadea,  and  it  was  this  attractic 
the  fibrin?  and  the  fed  curpqaclci  which  the  early  writer*  on 
•curvy  attempted  to  describe  by  the  terms  "agglutinate*! 

wmm  \  Parkr*  *Ott  the  Pat 
and  Trmttnent  of  Scarry,"  Brit  a 
Oct,  IHfH).    Thus  all  the  phenomena  of  scurvy,  and  the  eoi 
tif  ma  under  which  it  becomes  developed,  point  to  the  bkiod  as 
essentially  altered.    What  the  attention  definitely  consists  in  has 
not  tennined;  but  it  appears  that  the  condition  of 

the  blond   in  scorbutus  does  not  consist  in  the  want  of  a  due 
proportion  of  either  of  its  three  prominent  constituent*,     The 
nay  in  some  eases  be  deranged,  but  it  appear*  that  in 
all  eases  there  in  a  deficiency  or  altered  qtiaiU  ^scntial 

lowing  statu  v  Drs*  Copland,  War 

arid  Wood  i  a  summary  of  the  opinions  of  tl  \rnl 

liologiata  of  the  present  day  who  have  specially  investigated 
nature  of  acurvy  by  analysis  of  the  blood: — 
Dr.  ChriaUson  supposes  that  scurvy  arises  from  the  want 

tea  or  animal  casein  in  the  food;  that  it  is  the 
y  in   the   quantity  of  azotized  aliment,  and  consequent 
inMufRctcnt  noui  which  if  rrry. 

Dr.  Qarrod  I  that  the  malady  is  caused  by  the  abi 

Mint  potato  11  tics  owe  their 

bo  the  poUuth   they  contain.     The  following  are  his  > 
—(i.)  That  in  all  scorbutic  diet*  exists  in  ranch 

Her  quantities  than  in  which  arts  capable  of  mail 

Mi,   (&)  That  all  Bubtftonoea  proved  to  act  as  m 
ill*  a  large  amount  of  -potash;  (3-)  That  in  scurvy  the  I ■: 
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is  deficient  in  potash,  and  the  amount  of  that  substance  thrown 
out  by  the  kidneys  is  less  than  that  which  occurs  in  health ;  (4.) 
That  scorbutic  patients  will  recover  when  potash  is  added  to  their 
food,  the  other  constituents  remaining  as  before,  both  in  quantity 
and  quality,  and  without  the  use  of  succulent  vegetables  or 
milk;  (5.)  That  the  theory  which  ascribes  the  cause  of  scurvy 
to  a  deficiency  of  potash  in  the  food  is  capable  of  rationally 
explaining  many  symptoms  of  that  disease.  These  propositions 
of  Dr.  Garrod's  require  much  further  investigation,  and  they  are 
not  supported  by  the  most  elementary  and  important  facts  in  the 
history  of  scurvy.  Both  soda  and  potash  are  constant  constituents 
of  the  animal  body,  and  it  appears  that  they  are  not  capable  of 
replacing  each  other.  For  example,  we  always  find  the  potash  to 
exist  in  large  quantities  in  the  ash  of  muscle,  soda  in  very  small 
quantities  (Berzelius,  Liebig).  In  the  ash  of  the  blood  we  find 
the  relation  reversed.  It  appears,  also,  that  the  muscular  system 
requires  the  presence  of  potash ;  and  we  should  therefore  expect 
to  find  that  where  there  is  a  deficient  supply  of  this  base,  the 
effect  would  soon  be  manifested  in  the  functions  of  that  system. 
This  we  do  not  find  to  be  the  case  in  scurvy.  Without  any 
amount  of  wasting  of  the  body,  we  may  find  marked  muscular 
debility;  but  men  in  an  advanced  stage  of  scorbutus  have  been 
known  to  do  severe  labour,  till  even  the  approach  of  fatal  syncope 
from  the  weakened  action  of  the  heart;  and  this,  perhaps,  is  one 
of  the  earliest  symptoms  of  the  disease.  "  Opposed  also  to  this 
theory,"  writes  Dr.  Wood, "  are  the  facts  that  nitrate  of  potash  has 
often  failed  to  cure  the  disease,  while  it  has  been  cured  by  the 
addition  of  pure  citric  acid;  and  that,  after  failure  under  treat- 
ment with  the  salts  of  potash,  recovery  immediately  commenced 
when  the  patient  was  allowed  to  eat  fresh  vegetables."  Trotter 
also  always  held  the  opinion  that  the  real  antiscorbutic  principles 
in  fruit  and  vegetables  were  the  vegetable  acids,  particularly 
citric,  oxalic,  and  malic  acids;  and  to  test  the  accuracy  of  his 
opiuion,  he  made,  in  1800,  a  series  of  comparative  trials  between 
lemon  juice  smd  pure  citric  acid.  Both  these  remedies  were 
furnished  to  eight  or  ten  ships,  and  reports  were  then  obtained  of 
their  effects.  The  result  was  that  citric  acid  was  found  the  most 
efficacious.  Sir  William  Burnett,  also,  was  in  the  habit  of  sup- 
plying convict  ships  with  citric  acid  and  nitrate  of  potash,  as  well 
as  with  lemon  juice,  in  order  that  comparative  trials  might  be 
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made  of  the  relative  value  of  these  remedies;  and    bl 

document  Lug  on  this  point  were  carefully  exam 

Parkee,  who  considered  that  nothiuj  be  more  convii 

than  the  evidence   they  contained,  showing  tluit  ti 

nitric  add  waa  clearly  proved,  while  nitrate  • 

to  be  inferior  in  curative  power,  (On   the   Pathol* 

'  (tf  Soutvjf,  L  c.)     Tin  ]iing  effects  of  freak  It 

juice  have  been  evidently  underrated  by  Dr.  Garrod;   and 
more  probable  that  its  virtues  are  due  to  citric  and  otl 
than  to  potaah.    Dr.  AJdridgs  contends  for  the  influence  vrl 
should  be  ascribed  to  a  deficiency  of  phosphorus,  sulphur,  li 
and  the  alkalies,  in  occasioning  scurvy.     That  son 
owing — -a   part   merely — to   the   causes    contended    for    by 
Aldridge   is  not  improbable.     But   it  is   uim  to    pur 

this  subject  any  further  than  very  briefly  t 
the  most  evident  eh  mm   the  healthy  condition    i 

in    the  blood,  which   is  altered  in    composition    either 
addition   to   it  of  some    ingredient   or  ingredients, 
absence  of  such,  which  ought  to  exist  in  it;  and  tl 
ingredient  may  be  one  of  the  ordinary  constituents  of  the  Uc 
or  it  may  be  some  principle  or  element  entering  int 
position.     This  d  is  due  to  the  absence  of  cerl 

of  diet;  and  the  fliflflTUtf   is  known  by  experience  to  be  at 
cured  by  supplying  those  articles. 

Symptoms* — The  earliest   are  a  change  sr  of   th 

particularly  of  the  face  and  eyelids.     At  the  same  time  there 
vague,  wandering,  rheumatic-like  pains  in  the  limb- 
depression  of  spirits,  and  a  longing  for  fresh  vegetables  and  frui 
With  these  pains,  however,  there  is  no  fever;  the  puis* 
natural,  and  the  temperature  of  the  body  lower  than  oeuai, 
great  disorder  of  the  respiratory  function  u\xy  sup 
eounteti:itice  appears  pale  or  yellow,  and  bloated;  there  is 
depression   of  the   physical   powers,  followed   by  tweUing  of 
gums,  which  become  soft,   ajmngy,  and    hang 
large  Heshydike  palmated  nia  y  much  disposed  and  readi 

bed  to  bleed;  and  the  edge*  of  the  gum  tsrple  whe 

they  are  in  contact  with  the  teeth      Several  old 
and  Fauvel  coniinns  the  observation,  that  in  old  people  wji' 

bations  d  and  the  mi  em 

paratively  unaffected.      In    one    eaa©   he    noticed    that  a 
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remaining  tooth  was  surrounded  by  a  mass  of  swollen  gum;  the 
tooth  was  extracted,  and  the  gum  immediately  became  level  and 
firmer,  while  the  other  symptoms  preserved  their  intensity.  The 
swollen  and  fungous  gums,  as  Dr.  Parkes  observes,  have  always 
appeared  to  be  much  more  intense  in  cases  occurring  on  shipboard; 
and  it  is  not  improbable  that  they  are  affected  peculiarly  because 
they  are  exposed  to  pressure  and  attrition.  All  parts  suffer  from 
pressure  in  cases  of  scurvy — the  merest  rub  causes  an  ecchymosis, 
the  slightest  possible  blow  produces  an  extensive  bruise,  and  the 
gums  may  suffer  most  from  the  causes  already  noticed.  A  small 
eruption  (like  flea-bites)  of  a  purple  hue  is  next  seen  on  the 
lower  extremities;  and  about  the  same  time  the  muscles  of  the 
leg  or  thigh  become  hard  and  painful,  and  in  a  day  or  two  the 
skin  over  the  pained  part  becomes  first  yellow  and  then  purple. 
This  discoloration  forms  patches  sometimes  as  big  as  the  palm  of 
the  hand,  and  may  extend  over  half  the  leg  and  thigh.  The 
popliteal  regions  are  a  frequent  site  of  this  pain  and  discoloration, 
sometimes  attended  with  oedema,  especially  of  the  ankles  and 
feet.  The  discoloration  is  especially  apt  to  show  itself  in  the 
situation  of  old  cicatrices  and  injuries.  The  tongue  is  now  white, 
the  breath  fetid,  and  the  stools  generally  pale.  As  the  disease 
advances,  all  these  symptoms  are  aggravated.  The  loss  of  physical 
power  increases,  the  purple  spots  have  a  tendency  to  ulcerate, 
and  the  ulcers  are  distinguished  from  all  others  by  their  putrid 
fungoid  appearance  and  great  tendency  to  bleed;  old  sores  open, 
and  the  callus  of  broken  bones  has  even  been  dissolved  and  their 
ends  separated.  Profuse  haemorrhages  frequently  take  place  from 
the  mouth,  nose,  lungs,  or  bowels.  The  teeth  become  loose,  so 
that  they  either  fall  out  or  may  be  taken  out  by  the  finger  and 
thumb.  The  pulse  hurries  on  to  120  or  140,  and  at  length  the 
patient  sinks  from  diarrhoea  or  dropsy,  and  with  effusion  so 
sudden  that  he  perhaps  has  walked  a  short  distance  and  then 
died  in  a  quarter  of  an  hour  aftorwards.  The  duration  of  the 
disease  is  generally  many  weeks,  and  sometimes  under  the  most 
favourable  circumstances  many  months,  the  patient  recovering 
his  strength  very  slowly. 

When  the  disease  follows  ague,  obscure  or  irregular  remissions 
or  intermissions  of  febrile  symptoms  are  observable,  and  more  or 
less  enlargement,  with  pains  in  the  region  of  the  spleen,  is  often 
detected.     From  the  commencement  of  the  disease  the  alvine 
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evacuations  are  more  or  Lee  lured,  but   tl  may 

not  attract   attention.      At   first   costiveness    prevails,  but  sub- 
sequently the  stools   become    much    more  t  and   * 
offensive.     Diarrhcea,  with  colicky  pains,  supervenes,  and,  with 
more  or  leea  att               hemorrhage,  rapidly  :>tfiks  the  pat 
hope  of  remedy,     Dysentery  frequently  supervenes  0] 
ill'-  BeorbuttC  state,  more  especially  when  dysentery  is  epiden 
and  this  eonihinution  of  maladies  is  sometimes  termed  "sc 
Thr  tongue,  pale  at  first,  becomes  broad,  flal 
indented  at  the  edges  of  the  teeth.      Ehe  .^reat  poverty  of 
blood  causes  the  mucous  membrane  of  the  tongue  and  inside  of 
the  lips  and  check,  m  well  as  of  the  skin,  to  have  a  peculi 
Hess,   which   contrasts  remarkably   with    the   appearance 
gums.     The  eyesight  is  frequently  weakened,  and  night  bliodj 
(hiemeralupia  or  nyctalopia)  has  frequently  been   ol 
commencing  and  concomitant  symptom;  and  a  most  distressing 
state  is  the  inability  i             at  night 

"  The  tctnltm  v  tn  wtotxm  m  the  most  severe  cases  is  sometimes  so  gr 
that  the  slightest  motion,  or  the  erect  posture,  or  even  my  trill;- 
tion,  way  he  followed  by  fatal  syncope.     It  is  stated  in  tl 
Lord  Anson's  voyage,  that  many  of  the  men,  although  confined  to  tl 
hammocks,  ate  ami  drank  heartily,  were  cheerful,  and  talked  with  bd 
seeming  vigour*  and  in  a  str  of  voter,  and  yett  on  their  1 

least  moved,  although  it  was  only  from  one  part  of  the  ship  to  the  other, 
end  that  in  their  hammock*,  they  have  iinmeiliiitely  expired;  ami  others, 
who  have  confided  in  their  Beaming  strength,  and  have  resolved  t<> 
out  of  their  bamoiocfcs,  have  died  before  they  could  reach  ti 
And  it  was  no  iitieoiiimou  ff  those  who  could  do  some  kind  of 

duty,  and  walk    the    deck,  to   drop  down  desd  in  an  instant,  on  any 
t-mhiivour  to  act  with  their  utmost  vigour  \nd). 


With  our  knowledge  now  of  the  pheoomena  of  embolism,  may 
not  the  suddenly  fatal  end  of  such  cases  be  due  to  the  morbid 
condition  of  the  fibriue  of  the  blood  already  referred  to'? 

Diagnosis, — The  scorbutic  state  of  the  skin  is  to  he  distingui 
from  fha-hitcn,  b  fphus  fever \  and  from  purpura 

rhagi 

Prognosis. — In  the  present  day,  when  the  patient  can  con, 
medical  care  and  proper  diet,  scorbutus,  though  ted  ion 
fatal.     When  these,  however,  have  been  wanting,  the  mortal 
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has  been  terrible.  Lord  Anson,  it  should  be  remembered,  in  his 
voyage  round  the  world,  lost  above  200  men,  and  at  last  could 
not  muster  more  than  six  fore-mast  men  in  a  watch  fit  for  duty. 
At  the  commencement  of  our  last  war  with  France,  on  the  fleet 
returning  from  sea,  it  often  happened  so  many  men  were  landed 
ill  of  scurvy  that  even  Haslar  Hospital,  large  as  it  is,  could  not 
contain  them,  and  many  were  lodged  in  the  chapel,  others  in 
tents,  while  others  died  in  the  boats  before  reaching  the  shore. 

Cause  and  Conditions  under  which  Scorbutus  is  Developed. — In  the 
Middle  Ages  scurvy  prevailed  to  so  great  an  extent  that  it  was 
said  to  be  epidemic  among  the  inhabitants  of  the  low  countries 
of  Holland,  Friesland,  Brabant,  Pomerania,  Lower  Saxony,  and, 
indeed,  all  countries  from  the  50°  to  the  60°  of  north  latitude. 
This  has  been  attributed  to  the  absolute  want  of  winter  food  for 
the  cattle,  so  that  it  was  necessary  to  kill  them  on  the  setting 
in  of  the  frost,  and  either  to  salt  or  dry  the  flesh.  Food  was 
deficient,  and  of  improper  quality,  and  hence  the  large  stores  of 
salt  provisions  found  in  the  larder  of  the  elder  Spencer  in  the 
days  of  Edward  II.,  even  so  late  in  the  spring  as  the  3d  of  May. 
Six  hundred  bacons,  eighty  carcases  of  beef,  and  six  hundred  of 
sheep  was  his  abundant  supply.  In  all  these  countries,  however, 
in  proportion  as  agriculture  has  advanced,  and  a  succession  of 
green  crops  has  enabled  the  farmer  to  kill  his  best  and  fattest 
meats  in  winter,  and  in  proportion  as  fresh  vegetables  have  been 
introduced  at  our  tables,  together  with  a  liberal  use  of  wine  and 
beer,  so  has  this  disease  disappeared.  The  former  universal 
prevalence  of  scurvy  in  the  Navy,  and  its  almost  entire  disappear- 
ance in  the  present  day,  necessarily  has  reference  to  a  particular 
cause — the  too  exclusive  use  of  salt  provisions  and  absence  of 
fresh  vegetables.  "In  1797  the  victualling  of  the  Navy  was 
changed,  greatly  improved,  and  strictly  regulated ;  and  imme- 
diately consequent  to  the  change  the  health  of  the  seamen  improved 
strikingly.  Scurvy,  typhoid  fever,  dysentery,  and  putrid  ulcer, 
which,  up  to  the  period  of  the  change,  produced  great  havoc, 
became  comparatively  rare  in  occurrence  and  light  in  impression." 
Since  1797  the  improvements  have  consisted  in  giving  cocoa 
instead  of  gruel  for  breakfast,  issuing  salt  meats  at  a  much  earlier 
period  after  being  cured,  the  supply  of  better  articles,  and  in 
greater  abundance  by  one-third,  the  substitution  of  tea  in  tho 
afternoon  instead  of  spirits;  but,  chief  of  all,  the  use  of  fresh 
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vegetables  as  often  as  possible :  and,  with  every  improvement  in 
these  respects,  there  has  been,  a*  a  general  result,  a  further  im- 
provement to  till  these  four  forms  of  disease,  at  do  distant 
date  so                       :ire  scarcely  known  except  by  name 

It  r,  completely  established  that  salted  meats 

an-  than  fresh  meats,  so  far  as 

concerns  a  u  xperience  of  the  Russians  in 

1720  and  17  h  in  1730-60,  and  of  DOT  own  regi- 

ments i  *  36p  sufficiently  egfcabliahefl  t  hi 

jurious  c* frl 1 1  and  moisture,  as  well  as 

impure  ;iirf  combined  wir  mlition*  already  noticed  as  tend- 

ing to  favour  the  development  •/,  it   i>   now  well   kh> 

that  t  a  lengt  i  to  the  pernicious  inflnei 

malarious  i  n  developing  seorbu? 

bo  this  subject,  I  have  determined 
ad  been  in  Bulgaria  during 
with  Russia  irk  is.H,  there  were  two  and  a  halt 

v  amongst  them  more  than  among  tb< 
■d  in   t  te*  only;    and  that  the  deaths  among  tl 

rted   from  tl  ifie  were  also  greater  by  three  y  • 

than  those  troops  who  served  in  the   Crimea,    {Olasg 

Afcfi   Journal,  July,  LB67;  and  7<tV. 

/y,  vol 
Reeent  combined  researches  have  shown  that  scorbutic  diseases 
rdoped  amongst  our  troops   En   the   Crimea  utv 
following  conditions : — (1.)  Deficiency  olute  nutrime 

roper  adjudication  of  the  nutrient  and  7/  priori 

of  the  tint -its  monotony;  (3.)  Bad  quality  of  the  diet,  and 
imp:  -king,  or  none  at  all ;  |  t.i  K:  to  cold,  combined 

with  imperfect  clothing;  and  Labour  beyond  the  strength  «-f  the 

fed  men:    i">     Tha  persistent   pernicious  influence  of  ri 
denco  in  a  paludal  district  (Bulgaria)*     But  I 

only  to  hi1  regarded  as  the  occasional  antecedents,  any  one  of 
which,  or  all  combined,  can  never,  per  sef  originate  the 

THK   HISTORY  OF  BGURvY,  IT  WILL   BE  SEEN  THAT  TfltC 
IXVAKIAW.K   AND    INDISI'KNSARLE    ANTECEDENT    OF    THAT 

BEEN  A  DEFICIENCY  OR  ABSOLUTE  WANT    OF    FRESH  VEGETABLE 

FOOD.      Privation  of  vegetable  food    is  its  1 

There  is  no  other  invariable  antecedent;  and  there  ai 

reasons  why  it  may  not  always  be  followed  by  scurvy,     1 
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antecedent  which  is  the  vera  causa  of  scorbutus;  and  the  most 
successful  methods  of  prevention  and  of  cure  are  in  accordance 
with  the  hypothesis  which  assumes  it  to  be  the  cause  (Budd, 
Curran,  Laycock,  Parkes).  "  The  giving  of  vegetable  food  is 
its  one  essential  counteractive"  (Simon). 

Treatment. — The  early  history  of  navigation,  as  it  records  the 
greatest  ravages  of  scurvy,  so  does  it  also  record  the  best  anti- 
dote to  the  disease.  Of  four  ships  which  sailed  from  England 
in  tfie  beginning  of  April,  1609,  for  the  establishment  of  the  East 
India  Company,  they  were  all  so  severely  visited  by  scurvy  as  to 
have  lost  nearly  one-fourth  of  their  crews  when  they  arrived  at 
the  Cape  of  Good  Hope.  The  crew  of  the  Commodores  ship  was 
not  attacked.  This  immunity  arose  from  three  table-spoonfuls 
of  lemon  juice  having  been  served  daily  to  each  of  his  men.  But 
notwithstanding  this  evidence  of  the  success  of  lemon  juice  in 
preventing  scurvy — evidence  the  most  conclusive — this  valuable 
remedy  and  preventive  was  altogether  slighted  for  a  hundred  and 
fifty  years  afterwards  (Copland).  Lord  Anson's  people,  in  1740, 
on  reaching  the  Island  of  Tinian,  were  recovered  principally  by 
eating  oranges ;  and  that  noble,  brave,  and  experienced  com- 
mander was  so  convinced  of  their  usefulness  that,  before  he  left 
the  island,  he  ordered  one  man  from  each  mess  to  lay  in  a 
stock  for  future  security.  Sir  Charles  Wager's  people,  also,  were 
terribly  afflicted  with  scurvy  in  the  Baltic.  Sailing,  however,  in 
the  Mediterranean,  and  having  heard  how  effectual  oranges  and 
lemons  were  in  the  cure  of  this  disease,  he  took  on  board  at 
Leghorn  a  large  quantity  of  them,  ordered  a  chest  each  day  to  be 
brought  on  deck,  and  allowed  the  men,  besides  eating  what  they 
chose,  to  mix  the  juice  with  their  beer,  and  to  pelt  each  other 
with  the  rind,  so  that  the  deck  was  strewed  with  the  fragrant 
liquor.     By  these  means  he  brought  his  men  home  in  good  health. 

In  the  year  1747  Dr.  Lind  made  some  comparative  trials 
between  this  and  some  other  modes  of  treatment  (as  vinegar, 
sulphuric  acid,  and  tamarinds)  on  board  the  "  Salisbury,"  at  sea. 
As  a  general  conclusion  from  his  experiments,  he  affirms  that 
orange  and  lemon  juice,  or  more  properly  the  citric  acid  obtained 
from  all  the  species  of  the  botanical  genus  citrus,  or  the  natural 
order  of  fruits  called  hesperidce,  are  greatly  more  efficient  than 
any  other  remedy  in  the  cure  of  scurvy. 

Notwithstanding  this  strong  opinion  of  Dr.  Lind,  the   Navy 
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tinued  to  suffer  severely  from  scurvy  for  half  a  century*  till 
Admiralty  gave  a  general   order  for  the  supply  of  lemon 
juir  y  measure  was  accomplished  presenta- 

tion from  the  Medical  Board  of  the  Navy,  in  the  year  179ft,  when 
Lord  Spencer  was  First  Lord  of  the  Admiralty,  after  a  trial  no 
on  board  the  "Suffolk,"  of  seventy-four  guns.  This  B&ip  soiled 
from  England  on  the  2d  Of  April,  1794,  supplied  with  a  q 
of  lemon  juice  sufficient  to  serve  out  two-thirds  of  a  liquid  ounce 
daily  to  every  man  on  hoard,  and  this  was  mixed  with  their  grog. 
with  two  ounces  of  sugar.  She  arrived  at  fcbe  Madras  route  on 
the  11th  September!  after  a  pie  twenty -three  weeks  and 

day,  without  having  had  any  communication  with  the  land, 
wi tin  ait  losing  a  man,  and  having  only  fifteen  on  the  sick 
Scurvy  appeared  in  a  few  of   the  men  during  the  but 

disappeared  on  an  increased  dose  of  lemon  niiee  being  ad  mil 
tared     f<  Let  this  fact,"  Hays  Sir  Gilbert  Blane,  M  be  contrasted 
w -itli  the  state  of  the  channel  fleet  in  1780,  when  Admiral  Geary V 
fleet  returned  into  port,  after  a  ten  weeks  cruise  in  the  Ba 
Biscay,  with  :?,i00  men  ill  of  scurvy;  and  let  the  s 
fleet  ho  contrasted  with  that  of  the  channel  fleet  in  1800,  which, 
by   being  duly  supplied   with  lemon  juice,  kept  the  sea  i 
months  without  fresh  provisions,  and  without  being  affected  with 
scurvy 

In  1780  the  number  of  cases  of  scurvy  received  into  Hnslar 
pital  was  1,457;  in  1800  07ie  only;    and    in    1807  also  - 
While  it  is  notorious  that  many  medicnl  men  have  never  Keen 
disease,  it  is,  as  Dr.  Budd  has  fissured  Dr<  Watson,  by  no  mi 
rare  in   the  hospital  ship  at  Greenwich,  which  is  often  full   of 

66  of  scurvy;  most  of  the  patients  so  affected  having 
arrived  in  merchant  ships  from  a  long  voyage;  and  some  rumours 
are  now  abroad  to  the  effect  that  scurvy  is  more  frequent  in 
the  merchant  service  than  heretofore — andt  if  so,  the  least  that 
can  be  said  is,  that  it  is  a  disgrace  to  the  merchant  princes  of  a 
nation  like  Great  Britain.*    The  disease,  n  so  fatal  when  left  to 

•  With  regard  to  the  prevalence  of  scurvy  among  sailors  in  the  merchant  aerv 
Pr.  Barnes  (Physician  to  the  "  Dreadnought"  hospital  ship)  reports  ia  IHUA  le  Mr. 
ti  that  "  of  the  entire  number  of  cases  admitted*  during  the  last  twelve  year** 
into  the  Sailors1  Home  at  Poplar,  nearly  half  are.,  at  the  time  of  their  admission, 
■tfltariqg  more  or  less  from  acurvy,  and  of  these  perhaps  a  twentieth  part  seriously 
diseased  with  it;  that  of  the  entire  number  of  cases  admitted  during  the  last  twelve 
years  into  the  hospital  ship  '  Dreadnought,"  eases  of  scurvy  have  formed  i 
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itself,  is  cured  with  the  greatest  facility.  Symptoms  apparently 
the  most  grave  and  serious  vanish  as  if  by  magic,  and  without 
leaving  behind  them  any  serious  injury  to  the  constitution.  The 
sanious  discharge  from  scorbutic  sores  has  been  known  to  change 
colour  and  to  become  healthy  in  a  few  hours  after  the  commence- 
ment of  treatment.  In  pure  cases  of  scurvy  the  blood,  and  the 
blood  only,  is  at  fault,"  (Pabkes,  L  c.)  "  Lemon  juice,"  writes  Dr. 
Watson,  "is  really  a  specific  against  scurvy,  whether  it  be 
employed  as  a  preventive  or  as  a  remedy.  It  supplies  something 
to  the  blood  which  is  essential  to  its  healthy  properties."    The 

fourth  part ;  that  to  these  must,  of  course,  be  added  sufferers  who  are  not  taken 
into  such  establishments — a  large  but  uncertain  number  of  cases  taken  into  the 
low  lodging-houses  of  the  water  side ;  but  that  this  is  for^London  alone,  and  is  not 
nearly  all  due  to  London  shipowners;  that  of  eighty-six  cases  of  scurvy  treated 
in  the  'Dreadnought'  during  1863,  only  fourteen  came  from  ships  which  had 
issued  from  the  port  of  London,  while  thirty-one  came  from  foreign  ships, 
twenty-one  from  Liverpool  ships,  eight  from  Sunderland  ships,  and  twelve 
from  Glasgow  and  other  British  ships;  that  Liverpool  ships,  besides  furnishing 
to  London  a  large  proportion  of  the  scurvy  which  is  treated  here,  convey 
probably  a  much  larger  quantity  of  the  disease  to  their  own  port  of  departure ; 
that  at  all  events,  during  1863,  fifty  cases  (all  probably  severe)  were  admitted 
at  the  Liverpool  hospitals,  and  during  1862  a  dozen  cases  at  the  Glasgow  and 
Greenock  hospitals;  that  shipowners  of  Liverpool  and  other  northern  ports, 
and  of  Hamburg  and  America,  are  those  who  exhibit  the  greatest  amount  of 
disregard  of  the  safety  and  health  of  their  crews.  The  plight  in  which  the  poor 
sailors  from  certain  services  are  admitted  is  pitiable  to  witness.  Disabled  by  hard- 
ship, semi-starvation,  and  ill-usage  of  every  kind,  they  are  cast  out  with  the  same 
indifference  with  which  a  worn-out  block  would  be  thrown  overboard."  When  it 
is  remembered  that  the  security  of  this  country  has  on  several  occasions  been 
imperilled  by  the  disablement  of  the  Royal  Navy  through  scurvy,  it  may  be 
presumed  that  the  same  cause  will  imperil  the  safety  of  our  merchant  ships.  And 
there  can  be  no  doubt  that  many  ships  have  actually  foundered  at  sea  because  the 
crews  were  so  prostrate  from  scurvy  as  to  be  unable  to  handle  them  when  overtaken 
by  severe  weather.  It  has  been  the  custom  to  inquire  what  proportion  of  the 
crews  were  disabled  from  scurvy.  As  might  be  supposed  in  the  case  of  a  disease 
resulting  from  a  cause  operating  upon  the  entire  crew,  this  proportion  is  often  very 
large.  Thus  there  were  recently  admitted  on  board  the  ' '  Dreadnought ' '  twelve  cases 
of  severe  scurvy  from  one  ship ;  two  others  were  known  to  be  seriously  affected ; 
and  the  entire  complement  of  officers  and  men  was  only  nineteen,  leaving  but  five  men 
in  all,  able  for  duty,  to  work  the  ship.  The  proportion  of  crew  disabled  has  ranged 
from  20  per  cent,  to  70  per  cent ;  and  it  is  certain  that  scurvy  ships  have  rarely  a 
hand  to  spare.  Deprive  such  ships  of  a  fourth,  a  half,  or  two-thirds  of  their  force, 
and  the  peril  of  a  ship,  cargo,  crew,  and  passengers  in  stress  of  weather  is  obvious ; 
and  it  must  not  be  forgotten  that  where  scurvy  has  prostrated  a  large  part  of  the 
crew,  the  vigour  of  the  remainder  is  sure  to  be  sapped,  so  that  there  may  not 
remain  a  single  sailor  before  the  mast  in  a  state  of  thorough  efficiency  (Simon,  in 
Sixth  Report  on  Public  Health  p.  19). 
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pot>  tifl  to  be  no   less  efficacious  as   a  remedy  and    pre- 

ventive  (BuDD).     The  antiscorbutic  principle,   whatever  it  may 
be,  is  in  greatest  amount  in  unripe  fruits;  it  lessens  gradual) 
they   ripen;    and  if  the  juice  be   obtained,  it  disappears  when 
fi  vi  iien tat  ion  occurs.     When  lime  juice  becomes  musty,  a  mi 
laginous  principle  is  developed  at  the  expense  of  the  citric  and 
malic  adds;  and  the  per  of  citric  acid  gradually  decn 

(Sir  Wiu.tam  Burnett,  Parkes),     Good  Urnon  juice  seem 
be  more  effectual,  however,  than  pure  cftric  acid;  probably  i 
it*  containing  malic  ami  tartaric  a^ufe,  bee 
the  ciif-rtc  acid  being  in  the  form  most  easily  absorbed  and  dec 

d  by  the  digestive  organs  of  man.     The  Materia  Medica  g 
numerous    analogous    examples   of    the   superior    efficacy   of    a 
medicine  in  its  natv  binations  (Parkes),    This  is  nil 

can  yet  say,  however,  regarding  the  actions  of  either  of  these 
nanus  of  cure,  notwithstanding  the   researches  of  the  chem 
•  if   the  present   day.     Moreover,  it  is  sufficient:    and  with  such 
remedies  at   command,  the   pro  valency  of  scurvy   in   m< 

/x.  or   in   any  Navy,  ought   not   to   exist.     "The   one    tfai 
wanted  in  order  that  scurvy  should  be  entirely  banished  f 
the  nne  is  proper  provision   for   the   dietary 

the    crew, — such     provision  as  is  enforced    in    i 
where  each  persons  weekly  allowance  must  have  in  it  at  1 
8  <>z.  of  preserved  potatoes,  and  3  oz.  of  other  preserved  vegetables 

rota,  OTUOBSj  turnips,  celeiy,  and   mint),  besides    pickles  and 
3  oz,  of  lini'  where,  also,  there  is  conside: 

bread  stuff;  and  where,  on  two  days  in  the  week,  pr  'not 

salted)  meats  must  be  given,     With  such  a  diet 
details  of  which  might  be  varied,   provided   its    principle  H 
Adhered  to,  the  occurrence  of  scurvy  would  be  impossible.     AjiJ 
even  with  dietaries  inferior  to  that  just  described,  scurvy  would 
not  occur  as  it  docs,  if  but  the  provisions  of  the  •Morel. 
Shipping  Act*  (17  and  18  Vict,  a  101   were  obeyed, — that  whi 
ever  a  crew  shall  have  been  consuming  salt  provisions  foi 
days,  lime  juice  or  lemon  juice  and  sugar  shall  be  served  out  at 
the  rate  of  half  an  ounce  each  per  day  ;  and  if,  during  the  s 
the  opportunities  which  offer  themselves  were  fairly  u 
getting  new  supplies  of  fresh  animal    and  vegetable  food;    but 
owners  disobey  the  law ,  and  captains  neglect  opportunities  to  cure 
the  results  of  this  disobedience.      Owners,  notwithstanding   I 
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law,  will  send  forth  their  ships  on  long  voyages  without  any 
provision  of  lime  juice,  or  with  lime  juice  insufficient  in  quantity, 
or  with  lime  juice  of  which  the  quality  is  bad ;  and  captains,  with 
half  their  crews  more  or  less  disabled,  are  known  to  run  past  St 
Helena  or  the  Western  Isles,  when  a  few  hours'  delay  would 
obtain  sufficient  provisions  to  repair  the  mischief  occasioned  by 
first  neglect"  (Simon  and  Barnes's  Sixth  Report  on  Public  Health, 
1864,  p.  20). 

It  is  perhaps  hardly  fair  to  attribute  the  improved  health  of 
the  Navy  entirely  to  the  introduction  of  a  daily  allowance  of 
lemon  juice,  considering  that  the  quantity  of  the  diet  was  greatly 
increased,  and  its  quality  greatly  improved,  contemporaneously 
with  this  addition.  It  is  gratifying,  however,  to  see  how  largely 
these  combined  measures  have  improved  the  health  of  the  Navy, 
and  rewarded  the  cares  of  those  who  superintend  it;  for  during 
the  nine  years  preceding  these  changes  the  sick  seamen  sent  to 
the  hospitals  were  one  in  3*9,  while  in  the  nine  succeeding  years 
the  proportion  was  only  one  in  84;  so  that  not  only  has  scurvy 
almost  disappeared  from  ships  of  war  and  naval  hospitals,  but  the 
efficiency  of  the  Navy  has  actually  been  increased  threefold. 


THE  PURPLES— Purpura. 

Definition. — A  disease  in  which  the  blood,  or  the  capillary 
vessels  tliroughout  tlie  system,  or  both,  are  altered,  but  the 
nature  of  tlte  change  is  as  yet  not  determined.  There  is  evident 
constitutional  disturbance  throughout  the  disease,  manifest  by 
disorder  of  the  digestive,  the  assimilative,  and  the  excretory  func- 
tions, attended  by  languor  and  debility.  The  capillaries  of  the 
mucous  and  cutaneous  surfaces  are  more  especially  implicated. 
Small  round  spots  are  visible  on  various  parts  of  tlte  surface,  of 
a  dull  red  or  a  deep  purple  colour.  These  are  due  to  ecchymosis 
from  the  cutaneous  capillaries  beneath  the  cuticle  through  whicli 
the  colour  shines.  Hcemorrhage  from  mucous  membranes  are 
common,  and  also  extmvasations  of  blood  witJiin  the  substance  of 
tJve  several  viscera. 

Pathology. — By  some  this  disease  has  been  considered  identical 
with  scurvy,  and  been  named  the  uland  scurvy."  Others  have 
considered  it  simply  a  disease  of  the  skin,  the  purpura  simplex 
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of  Willan  and  Bateman,     Authors  generally  have  spoken  of 

;tse  under  the  name  of  petechias  sine  /efrre,  because  the  spots 
are  not  ooonected  with  continued  fever.     The  disease  is  i 
closely  related  to  ha  ffm  as  a  morbid  state  on  t  >and, 

and  to  i  n  the  other. 

It  has  not  been  determined  what  the  nature  of  the  morbid  state 
which  is  essential  to  purpura.  In  some  cases  the  urine  has 
i\  observed  to  contain  an  excess  of  albuminous  matter,  with  a 
deficiency  of  urea  (Combe).*  The  blood  has  been  found  deficient 
in  coagulating  power.  An  examination  of  the  blood  in  two  © 
of  purpura*  by  Dr.  Parkes,  showed  that,  with  a  somewhat 
diminished  proportion  of  the  solid  constituents  in  g>  here 

was  a  remarkable  increase  in  that  of  iron.  A  peculiar  source  of 
danger  attends  this  disease  in  the  occurrence  of  extravasation  of 
blood  into  the  internal  organs.  The  lungs,  the  brain,  the  Ih 
and  the  alimentary  canal  are  the  most  frequently  affected.  Purple 
sputs  and  effusions  of  blood  are  to  he  found  on  the  serous  mem- 
branes,  as  in  the  arachnoid,  the  pfaurm,  the  /  the 

;  and  occasionally  the  blood  lies  coagulated  in  the 
cavities  of  these  membranes,  It  has  also  been  found  In  the  bladder 
and  in  the  calyces  and  pelvis  of  the  kidney  (CraIGIe). 

Instances  occur  in  which  blood  oozes,  or  is  discharged  more 

or  less  oopiouaiy,  from  the  mucous  membranes  without  affection 

rf  the  skin;  and  to  this  class  of  cases,  as  a  form  of  disea.se  now 

under  consideration,  are  to  be  referred  those  cases  of  profuse  or 

I   haemorrhage  from  - 1  ight  causes,  recorded  under  the  nann 

"  which  have  been  ascribed  to  a  diathesis  termed  the 
ham-  ,  and  which  is  supposed  to  be  hereditary,  (Xd 

Med,  and  $w?g<  Jmtrihfl.  vol,  xxv.)     When  the  disease  is  pro- 
braoted  the  patient  becomes  of  a  sallow  complexion,  waxy -coloured, 
.and  dingy;  anasareous  swellings, gangrenous  and  bad  sores  apj 
on  the  feet  and   legs,  general    anasarca  prevails,  and   he    ■ 
exhausted,     Dr,  Cmigie  considers  that  the  appearanc  rple 

spots  in  such  cases  is  connected  with  more  or  leas  disease 
heart,  especially  with  hypertrophy  or  dilatation  of  the  ventrii 
The  following  observation  by  Dr.  Watson  puts  the  patholog;, 
purpura  in  an  interesting  and  practical  light: — 


*An  iotereating  case  may  also  he  referred  to,  relate  f  by  Pr 
admirable  lecturea  ou  Ditta*?*  of  the  fftfrny,  p,  74, 
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"I  have  adverted  to  one  peculiar  source  of  danger  in  purpura,  the 
hazard  that  blood  may  be  effused  in  some  vital  organ,  where  even  a 
slight  amount  of  haemorrhage  suffices  to  extinguish  life.  Dr.  Bateman 
states  that  he  had  seen  three  instances  in  which  persons  were  carried  off, 
while  affected  with  purpura,  by  haemorrhage  into  the  lungs.  During  the 
course  of  one  week,  in  the  year  1825, 1  was  present  at  two  inspections  ?4in 
the  dead-house  of  St  Bartholomew's  Hospital,  illustrative  of  the  same 
point  in  respect  to  another  vital  organ,  and  involving  a  question  in 
forensic  medicine.  The  subjects  of  examination  were  both  of  them 
women  of  middle  age,  who  had  been  brought  into  the  hospital  covered 
with  purple  spots  and  bruise-like  discolorations,  and  suffering  haemor- 
rhage from  the  mucous  membranes.  Each  of  these  women  declared  that 
the  apparent  bruises  were  marks  of  beatings  received  from  her  husband. 
One  of  them  became  suddenly  hemiplegic  a  little  while  before  she  died. 
Of  the  manner  of  dissolution  in  the  other  case  I  am  not  sure.  In  both 
instances  a  considerable  quantity  of  blood  was  spread  over  the  surface  of 
the  brain  between  its  membranes ;  and  in  one  of  them  blood  had  been 
shed  also  into  the  cerebral  substance,  which  it  had  extensively  lacerated. 

"It  may  be  worth  mentioning  that  in  one  of  these  corpses  there  were 
indications  either  of  unusually  rapid  putrefaction  after  death,  or  (what  I 
think  more  probable)  of  some  degree  of  decomposition  even  before  life 
was  extinct.  This  woman  died  in  the  evening,  and  the  body  was 
examined  next  day,  twelve  or  fourteen  hours  afterwards.  A  quantity  of 
fetid  gas  escaped  from  the  cavity  of  the  abdomen  as  soon  as  it  was 
opened,  and  small  bubbles  of  air  were  seen  to  ooze  from  the  areolar 
tissue  of  various  parts  of  the  body.  Even  when  incisions  were  made  into 
the  liver,  air  frothed  up,  as  it  might  do  under  ordinary  circumstances 
from  a  section  of  the  lungs"  (Lectures,  vol.  ii.,  p.  866). 

Symptoms. — Various  symptoms,  denoting  general  disorder  of  the 
constitution,  precede  the  appearance  of  the  petechiae, generally  by- 
some  weeks,  such  as  languor  which  is  oppressive,  weariness,  faint- 
ness,  and  gnawing  pains  at  the  pit  of  the  stomach.  The  appetite 
is  variable,  generally  weak,  but  sometimes  there  is  an  inordinate 
craving  for  food,  which  when  eaten  is  said  to  lie  with  a  weight 
upon  the  stomach.  The  tongue  is  yellowish,  and  coated  with  a 
viscid  fur,  the  countenance  is  sallow  or  dingy,  or  has  a  bloated, 
pale  appearance,  with  swelling  underneath  the  eyelids.  The 
purple  spots  appear  first  on  the  legs,  and  afterwards,  without 
any  certain  order,  on  the  thighs,  arms,  and  trunk  of  the  body, 
and  their  presence  is  attended  with  much  weakness  and  great 
depression  of  spirits.     No  degree  of  pressure  alters  the  colour 
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of  the  spots,  and  they  are  distinguished  from  flea-bites  by  the 
absence  of  a  central  puncture.     At  first  the  spots  are  brL 
but  in    a  day  or   two   they  become   purple,  afterwards  bro%vn, 
and  wben  they  are  about  to  disappear  they  assume  a  yclluv 
tint      When   the  di  »ntinues  for  a  long  time,  a] 

varieties  of  colour  may  be  seen  on  a  patient  at  the  same  time. 

The   pulse  is  feeble,  and  generally  a  good  deal  quicker  than 
natural.     Deep-seated  pains  are  felt  about  the  epigu  gioa, 

as   well   as  in   the    chest,   loins,  or  belly.      In   some   h 
giddiness   and   lightness   of    the    bead   prevail,   especially   when 
attempting  to  move  or  to  stand  erect,  and  there  may  be  e 
dull  pain  in  some  part  of  the  head.    Constipation  of  the  bow 
palpitation  and  irregular  action  of  the  heart,  w 
to   frequent  syncope,  are    the   most  diatom  I   dangerous 

symptoms 

Causes, — They  are   not  well   known.      It   is  a    disease    m 
common  in  women  than  in  men;  and,  in  boys,  before  than  a 
puberty.     It  has  appeared  under  the  long  use  of  n  p< 
much    sedentary    occupation,    watching,    mental    distress,    and 
anxiety.      It  hits  also  appeared   under  very  o 
for  example,  in  persons  accustomed  to  the  use  of  nutritious  i 
and  free  living,  but    in   whom    there    is   reason   to   believe 
itive    functions    and    the   constitutional   powers   have    I 
impaired  by  the  persistent  abuse  of  spirits  or  malt  liquors. 

Diagnosis  is  generally  between   Purpura  and  Scurvy,      The 
Following  are   the  principal  distinguishing  features  of  each  con- 
trasted:— (L)  Scurvy   is   most  common   late   in   the   winter 
early  in  the  spring;  purpura  in  the  first  seasons  of  sum 
autumn.      (8,)    In    scurry  the    gums  are   uuifonnh 
Bpongy,  swollen,  and  hemorrhagic ;  this  is  no  common  feature 
purpura.     (3*)  In  scurvy  tumors  of  a  painful  kind  I 
extremities,  with   stiffness   or  contractions   of  the  j  uch 

symptoms   do   not  attend   purpura.     (4.)  Scurvy  is   mar. 
extreme  debility,  and  is  rendered  worse  by  blood-letting  and 
in  ere  ury ,  an  d  cu  re  d  by  th  e  ad  tninistr&t  ion  of  le  ro  on  j  u  i 
with  purpura,  which  may  require  blood-letting  for  its  cure,  is  not 
benefited    by  antiscorbutic  remedies,  and  is  sometiu  lily 

y  upon  the  supervention  of  mercurial  saliva* 
hypercatharsis  (Watson  and  \VY" 

Dr.  Graves,  of  Dublin,  has  described  an 


TREATMENT  OF  PURPURA.  777 

rkagicum  in  which  febrile  symptoms  ushered  in  the  malady, 
with  an  exceedingly  dry-  and  brown  tongue,  and  a  pulse  which 
conveyed  the  sensation  of  small,  sharp  vibrations  with  each  beat 
— a  kind  of  wiry  trembling,  with  an  extraordinary  thrill  and 
hard/ness,  "yielding  only  to  the  withering  influence  of  approach- 
ing death."  Bleeding  from  the  intestines  and  urinary  system 
quickly  supervened.  These  phenomena  continued  to  spread  till 
the  whole  mucous  system  of  the  patient  became  the  seat  of 
copious  haemorrhage.  A  peculiar  exanthematous  eruption  ap- 
peared upon  the  skin,  lasting  for  several  days  (five),  and  never 
presenting  any  signs  of  extravasation.  Death  followed  in  about 
four  weeks.  The  pulse  did  not  exceed  its  natural  frequency  (70), 
and  there  was  no  disturbance  of  the  nervous  system,  such  as 
headache,  delirium,  or  want  of  sleep;  and  in  the  beginning  of 
the  disease  the  strength  was  not  remarkably  impaired;  but 
subsequently  yielded  to  loss  of  blood.  The  disease  seemed  almost 
exclusively  confined  to  the  arterial  and  capillary  systems  of 
vessels. 

Treatment. — To  treat  this  disease  with  success,  it  is  necessary  to 
ascertain  the  circumstances  under  which  it  becomes  developed 
in  each  particular  case.  Quinine  or  bark,  stimulants,  mineral 
acids,  nutritious  food,  and  wine,  was  the  treatment  adopted  by 
Cullen,  Duncan,  and  Willan.  Subsequently  this  plan  of  treat- 
ment was  questioned  Ijy  Dr.  Parry,  of  Bath,  who  found  that  in 
his  cases  a  full  bleeding  from  the  arm  was  a  much  more  speedy 
mode  of  curing  the  disease.  Dr.  Harty,  of  Dublin,  confirmed  this 
principle  of  treatment,  and  was  successful  with  liberal  doses  of 
purgatives,  so  as  to  clear  out  the  intestinal  canal  completely.  Oil 
of  turpentine,  administered  in  moderate  and  repeated  doses,  has 
also  been  recommended.  Dr.  Hardy,  of  Dublin,  recommends  the 
tincture  of  larch  bark.  He  has  long  used  it  as  a  styptic  and 
carminative  tonic;  and  it  is  "  one  of  the  most  elegant  forms  of 
prescribing  a  terebinthinate "  (Moore).  Fifteen  drop  doses  of 
the  tiucture  may  be  administered  every  hour,  or  eight  or  ten 
drops  three  times  a  day,  afterwards  increasing  the  dose  according 
to  the  age  of  the  patient  and  the  necessities  of  the  case. 

The  treatment  of  purpura  may  be  comprised  in  the  following 
measures: — The  bowels  ought  invariably,  and  without  exception, 
to  be  first  thoroughly  and  effectually  evacuated  by  means  of 
senna,  aloetics,  or  calomel  and  jalap.     If  several  effectual  doses 
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of  either  or  all  of  these  medicines  be  not  followed  by  less 
heat  of  akin,  diminution  of  the  frequency  of  the  pulse,  abatement 
of  the  internal  pains,  and  a  cleaner  state  of  the  tongue;  if  the 
icrease  in  number  ami  mz<\  and  the  haemor- 
rhagic  oozings  do  not  cease* — blood,  according  to  age,  stren 
and  other  circumstances,  may  be  drawn  from  the  arm,  while 
patient  should  abstain  from  animal  food  in  every  form,  and 
should  subsist  on  boiled  rice  with  whey,  or  the  light  sun 
fruits,  as  grape^  Ol&zigdQ,  strawberri*  I  apples, 

<>r  the  like.  His  drink  raay  consist  of  tamariml -water,  or  \v 
acidulated  with  sulphuric  acid.  Under  this  plan  most  cases  of 
the  disease  will  be  speedily  and  readily  brought  to  a  favourable 
termination.  If  symptoms  of  local  uneasiness  continue  after  the 
urgent  phenomena  have  disappeared,  leeches  should  be  applied  in 
the  neighbourhood  of  the  part;  and  it  will  be  proper  to  continue 
the  periodical  and  regular  evacuation  of  the  alimentary  canal 
When   the   spots   have   disappeared    and    the   haemorrhage 

jedj  the  constitution  recruits  rapidly  under  the  gradual  but 
cautious  use  of  light  soups  and  fresh  fruits  and  vegetables 
(C&aigie). 

ERGOTISM— Enjviitmiu. 

^Definition. — A  train  of  morbid  \  produced  by  t> 

I  cuttwUc  fungu*  w  fc> 

tit  and  rjfa  urnd  which  gi 

ti$8}  and  death,  or  to  symptoms  of  lih, 

Historical  Notice  and  Pathology* — Ergotism  is  a  diseas 
little   known    in   this   country,    but   it   is   not   unfrequent    I 
diseased,   unripe,  or    damaged    grain    of  any    kind,  and   c 
cially  rye,  is  observed  to  he  injurious  to  the  animal  econo 
Wheat)    rlcr,  and    such -like   grains   are    equally    injurious   when 
similarly  unsound;   and  the  most  frequent  form  of  this  unsound- 
ness consists   in   the   development  of  a  fungus  (the  Er 
abort  r)  upon  I  i,  to  which  the  n«m< 

i    hftf   been   given-      In   this  ergot  fungus  there  is  a  large 
propoilion  of  fixed  oil  (Wiggee),     A  morbid  state  is  ^ai»l  t< 
produced  by  various  other  poisonous  fungi,  such  as  the  Ama* 
viuscaria  and  oil  the  HypopkyUui 

plnuts  such  as  the  lollum  temuUidum  being  mhigleil   with  the 
grain,      A  most   characteristic   phenomenon    which  results   is  a 
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form  of  gangrene  which  follows  as  a  specific  effect  of  the  poison 
in  parts  remote  from  the  source  of  circulation.  It  is  a  species  of 
mortification  which  has  not  been  much  seen  in  this  country; 
but  is  well  known,  and  has  been  frequently  observed,  in  different 
parts  of  Europe,  particularly  in  France,  in  some  districts  of  which 
it  has  been  repeatedly  known  to  prevail  as  an  endemic  disease, 
where  rye  forms  the  principal  food  of  the  inhabitants.  The  ergot 
or  cockspur  in  rye  is  only  apt  to  occur  after  very  rainy  and  moist 
seasons.  In  this  disease  the  grains  of  rye  grow  to  a  large  size, 
acquire  a  black  colour,  and  have  a  compact,  horny  consistence. 
The  attention  of  the  public  was  first  called  to  the  peculiar 
mortification  which  follows  the  use  of  this  diseased  rye  by  M. 
Dodard,  in  the  Journal  des  Savcms  for  1676.  He  described  the 
appearance  of  the  affected  parts,  and  mentions  that  fowls  fed  with 
the  grain  soon  died  In  1694  its  frequent  occurrence  is  noticed 
at  Sologne,  and  it  prevailed  amongst  the  patients  of  the  H6tel 
Dieu  of  Orleans.  The  upper  and  lower  extremities  of  those 
suffering  from  the  disease  "grew  as  dry  as  touchwood  and  as 
emaciated  as  Egyptian  mummies."  In  1710  it  was  again  the 
subject  of  treatment  in  the  Hdtel  Dieu  at  Orleans,  from  its 
extreme  prevalence  in  the  neighbourhood.  About  fifty  people, 
men  and  children,  were  admitted  that  season  into  the  hospital. 
During  thirty-three  years  the  endemic  appeared  three  or  four 
times,  and  always  in  those  rainy  or  moist  seasons  in  which 
the  rye  contained  a  large  proportion  of  the  cockspur — more 
than  a  fourth.  The  mortification  always  began  in  the  toes, 
and  extended  gradually  along  the  foot  and  leg,  till  it  sometimes 
rose  to  the  upper  part  of  the  thigh.  In  some  patients  the 
gangrened  part  came  away  of  its  own  accord;  in  others  it 
became  necessary  to  assist  nature  by  amputation.  In  some 
instances  death  succeeded  to  amputation,  the  disease  having 
continued  to  extend  to  the  trunk  of  the  body.  It  is  particu- 
larly mentioned  in  a  report  on  the  subject  to  the  Royal 
Academy  of  Sciences  at  Paris,  that  the  rye  of  Sologne,  in  the 
year  1709,  contained  fully  one-fourth  part  of  the  cockspur.  The 
disease  generally  began  in  one  or  both  feet,  with  pain,  redness, 
and  a  sensation  of  heat  as  burning  as  the  fire.  At  the  end  of 
some  days  these  symptoms  ceased  as  quickly  as  they  had  come 
on,  when  the  sensation  of  extreme  heat  was  changed  to  cold. 
The  part  affected  became  black,  like  a  piece  of  charcoal,  and  as 
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dry  as  if  it  had  been  passed  through  the  fire.  A  line  of  se| 
tion  tended  to  form  between  the  dead  and  the  living  parts,  like 
that  which  appears  in  the  separation  of  a  slough  produced  by  the 
application  of  the  cautery. 

The  dise&JG  prevailed  in  Switzerland  in  1709  and  1716,  and 
is  described  by  Laugius,  of  Lucerne.  1L  Garroud,  a  physician 
of  Dauphiny,  where  the  disease  prevailed  in  1709,  makes  some 
very  important  observations  on  the  different  symptoms  apt  to 
predominate  in  different  individuals.  Some  patients  suffered  - 
violent  pain,  with  an  insufferable  sensation  of  heat,  although  the 
part  felt  cold  to  the  touch.  In  other  patients  redness,  with  much 
b welling,  supervened,  attended  by  fever  and  delirium.  The 
reparation  of  the  dead  parts  from  the  living  took  place  with 
excruciating  pain.  The  gangrene  was  not  in  every  inst 
dry,  Animals  were  found  to  die  of  the  specific  gangrene  when 
forced  to  swallow  the  diseased  ry<>,  for  they  refused  to  e^t  food 
containing  it. 

The  experiments  and  observations  of  Tessier  show  that  a  g 
quantity  is  required  to  produce  the  specific  effects,  and  that  the 
action  of  the  poison  is  cumulative, 

The  history  of  some  cases  of  mortification  of  the  liml 
by  Dr,  Chariton  Woolastun,  in  the  Philosophical  -  for 

170*2,  shows  that  it  may  occur  in  this  country  from  eatin- 
diseased  similarly  to  the  rye;  and  Sir  William  WildeT  of  Dublin, 
has  recorded  its  occasional  occurrence  in  Ireland. 

Symptoms. — The  gangrenous  form  of  ergotism  is  ushered  in  by 
excessive  lassitude,  more  or  less  protracted,  and  accompanied  with 
fever;   the  extremities  become  painful,  cold,  and  rigid,  benumbed, 
and  almost  insensible,  and  are  with  difficulty  capable  ol 
iwMit.     Severe  internal  pains  of  the  limbs  prevail 
greatly  aggravated   by  heat     It  extends  by  degrees  from  the 
to  the  legs  and  thighs,  and  from  the  fingers  to  tl  and 

shoulders,  when  sphacelus  supervenes.      With  the  e  i   of 

slight  febrile  heat,  the  constitutional  disturbance  appears  to  be 
slight,  and  in  this  respect  resembles  scurvy.  Ricker  has  recently 
described  the  early  symptoms  of  a  case  of  poisoning  by  broad 
containing  srgot  A  family  of  six  persons  partook  of  th^ 
and  all  suffered  from  the  same  symptoms — namely,  dt\ 
the  throat,  epigastric  oppression,  nauseous  taste,  mucous  and 
biliary   vomiting,   vertigo,  stupor,    and   diarrhoea  (Kcw  3y< 
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Society  Year-Book,  1861).  Seeing  that  symptoms  vary  greatly 
in  severity,  probably  in  proportion  to  the  amount  of  diseased 
food  taken,  and  the  poisonous  nature  of  the  particular  fungus 
which  affects  it,  we  may  have  the  expression  of  some  phe- 
nomena more  fully  than  others — for  example,  acrodynia.  Under 
this  name  Chomel  described  a  painful  affection  of  the  wrists  and 
ankles  which  prevailed  in  Paris  in  1827, 1828,  and  1829.  It  was 
then  so  prevalent  among  the  soldiers  in  the  barracks  of  Lourcine, 
that  560  men  were  affected  out  of  700;  and  in  that  of  Comtille, 
200  men  out  of  500.  Since  1828  no  case  has  been  recorded  in  the 
barracks  or  military  hospitals  (Parkes).  In  1859  M.  Barudel 
observed  three  cases  in  the  military  prison  at  Lyons ;  and  in  spite 
of  negative  results  of  the  examination  of  the  quality  of  the  food, 
Dr.  Parkes  is  inclined  to  believe  that  the  cause  lay  there,  and 
probably  in  ergotism  of  the  flour  (Army  Medical  Department — 
Sanitary  Report  for  1860,  p.  358). 

The  general  train  of  symptoms  produced  by  the  use  of  diseased 
grain  assumes  two  forms — namely,  the  spasmodic  or  the  gan- 
grenous. The  spasmodic  form  commences  with  a  sense  of  tingling 
or  itching  in  the  feet,  followed  by  cardialgia  and  similar  tingling 
sensations  in  the  hands  and  head.  Violent  contractions  of  the 
hands  and  feet  follow,  which  seem  to  affect  each  particular  joint, 
and  the  pain  is  said  to  resemble  that  of  a  dislocation.  The  sen- 
sations are  also  sometimes  described  as  of  a  bruising  kind;  and 
the  body  is  bathed  in  copious  sweats.  The  symptoms  intermit 
during  intervals  of  two  or  three  days  of  a  remission  at  one  time. 
Drowsiness,  giddiness,  indistinctness  of  vision,  and  an  irregular 
gait  are  constant  phenomena.  Coma  and  epileptic  convulsions 
are  apt  to  supervene,  which  generally  indicate  a  fatal  result. 
An  enormous  appetite  accompanies  this  train  of  evils.  Spots  like 
those  of  purpura  appear  on  the  face,  and  the  disease  rarely  abates 
before  the  third  week. 

Treatment. — Considerable  differences  of  opinion  prevail  regard- 
ing the  treatment  of  this  dietic  disease.  The  cause,  in  the  first 
instance,  must  be  ascertained  and  removed.  To  obviate  the  effects 
it  has  already  produced,  the  constitutional  treatment  must  be 
directed  to  improve  the  state  of  the  blood.  Tonics  and  stimulants 
are  to  be  administered  after  a  free  employment  of  evacuant 
remedies  to  clear  out  the  alimentary  canal  completely.  The 
chlorates  of  potash  and  of  soda,  with  antispasmodics,  tonics,  and 
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narcotics,  are  especially  indicated.     Camphor,  musk,  a* 

■  tritut.,  may  be  particularly  mentioned;  and  the  strength  of  the 
patient  is  to  be  supported  by  light,  nourishing,  and  wholesome 

food* 

DELIRIUM  TKEMBtfS-j^mitew, 

BefinitiCHL — A  morbid  phi  rdtieed   by 

slaw   and  cumulate  ./,  in  tin  IB  forms 

in  which  it  J  as  a  drink.      Delirium  is  one  of  the  most 

pro-  hmtttrm  of  the  morbid  date,  which  is  otherwise  ehnrac- 

nitons,  dread*  tremors  of  th 

of  fhe  hand*  and  h  itchfuth>  /  sleep, 

nog  of  pulse*    A  thick,  creamy  fur  loads  the  ton 
humid,  or  perspiring  a  ails;    wl 

jiat  -  i   forth  of  a  saccluiro-idcuh 

Hon^  more  or  less  strong, 

Pathology. — This  disease  has  only  been  rooog&is&d  and  dgacrifc 
si  hoc  the  beginning  uf  this  century.    The  mental  Inqv 

of  Dr.  John  Percy  in  1839,  illustrating  the  phvsiologi  <u  of 

alcohol  ;  an  inquiry  into  the  Physiology  of  Ten  .  by  Dr. 

Ca  rp  en  te  r ;  the  rece  nt  Pa  th  otog  tea  10  <*of 

Known  Drunkards*  by  Dr&  Roeacfa  ami  Km  wis  Ogston  (18" 
and,  lastly,  a  most  able  and  interesting  review  on  the  "Treatment 
of  Delirium  Tremens;"  in  the  Brit,  and  For,  Afcd.-Cliir.  Review  for 
October,  1859,  are  contributions  which  have  plotted  on  a  more 
sure  foundation  our  previous  theoretical  information  regarding 
morbid  states  which  follow  the  persistent  use  of  alcohol 

The  term  alcoholism  is  used  to  denote  various  sympfeon 

a  t  toll  'ling  morbid  processes  of  various  kinds  whirl  i  \  ble 

0 f  being  traced  to  the  use  of  stimulants  containing  alcohol     The 
immediate  effects  of  tee  in  the  use  of  alcoholic  flu 

the  nature  of  del  and  of  spontaneous 

maybe  embraced  under  the  general  designation  of  ale 
This  term  is  used  in  the  sense  analogous  to  that  in  which  we  use 
the  terms  mercurialism^  ergot 'ism,  narcotiwi,  and  the  like; — 
agents  inducing  these  specific  states  acting  after  the  manner  of  a 
cumulative  poison.    The  progress  of  modern  science  has  die 
demonstrated  the  poisonous  action  of  alcohol,  and  an  account  of 
tin-  nature  of  delirium  tremens,  as  well  as  the  grounds  on  which 
its  treatment  must  be  based,  are  now  alike  founded  on  this  know- 
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ledge.  Tiedemann  and  Gmelin  in  1820,  and  Majendie  in  1823, 
detected  alcohol  by  its  odour  in  the  blood.  The  fluid  found  in 
the  ventricles  of  the  brain  had  also  been  observed  to  have  the 
smell,  the  taste,  and  the  inflammability  of  gin  (Sir  A.  Carlisle). 
In  1828  it  was  theoretically  advanced  by  Leoveille,  that  delirium 
tremens  consisted  in  an  exalted  state  of  the  vital  powers  of  the 
brain,  excited  by  molecules  saturated  with  alcohol  absorbed  from 
the  surface  of  the  stomach  and  bowels,  and  carried  into  the  cur- 
rent of  the  circulation.  Now  it  is  a  matter  of  fact,  determined 
by  direct  experiment,  as  well  as  by  casual  observation,  that 
alcohol  is  absorbed  directly  into  the  circulation,  and  is  capable  of 
acting  as  a  direct  poison  upon  the  nervous  tissue  through  which 
the  infected  blood  circulates.  Alcohol  has  been  found  in  the 
blood,  in  the  urine,  in  the  bile,  in  the  fluid  of  the  serous  mem- 
branes, in  the  brain  matter,  and  in  the  liver  (Percy,  Ogston). 
Its  odours  can  be  easily  detected  in  the  breath,  and  the  habitual 
immoderate  drinker  exhales  a  distinct  alcoholic  and  saccharine 
odour  more  or  less  strong.  His  clothes  at  last  acquire  a  spirituous 
aroma,  every  part  of  his  body  being  long  thoroughly  imbued  with 
alcohol  (Craigie).  This  odour  is  generally  so  well  expressed  in 
cases  of  delirium  tremens  that  a  place  has  been  given  to  a  state- 
ment of  the  fact  amongst  the  characters  embodied  in  the  defini- 
tion. Dr.  Percy's  experiments  directly  support  these  statements; 
and  prove  at  the  same  time  the  great  rapidity  with  which  alcohol 
passes  into  the  current  of  the  circulation.  He  injected  strong 
alcohol  into  the  stomachs  of  dogs ;  and  within  two  minutes  after 
completing  the  injection,  their  respiratory  and  cardiac  move- 
ments ceased;  the  stomach  was  found  nearly  empty  after  death, 
whilst  the  blood  was  highly  charged  with  alcohoL 

I  once  had  an  opportunity  of  examining  the  body  of  a  person 
who,  for  many  years,  had  been  in  the  habit  of  drinking  daily  a 
large  quantity  of  brandy.  He  died  of  typhoid  asthenia,  with  char- 
acteristic degeneration  of  nearly  every  important  organ  of  the  body 
and  of  the  blood-vessels.  The  fluid  collected  from  the  cavities  of 
the  brain,  consisting  of  serum  and  some  blood,  contained  2*6  per 
cent,  by  volume,  and  21  per  cent  by  weight,  of  alcohoL  This 
quantitative  analysis  was  made  for  me  by  my  friend  Dr.  F.  S. 
B.  F.  de  Chaumont,  with  Qiessler's  vaporimeter. 

The  pernicious  effects  of  the  continuous  use  of  alcoholic  stimuli 
on  the  organs  and  tissues  of  the  body  have  been  deduced  from  a 
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careful  study  of  tfae  morbid 
with  in  the  belies  of 

fires,  and  who  tad  periled  suddenly  from  the  i 
suicide,  or  homicide,  and  while  apparently  in 
and  activity.     The  extent  of  the  chronic  changes  in  the  various 
organs  of  these  individuals  is  found  to  have  been  £ar  in 
whs  could  have  been  reasonably  looked  for  in  a  lik< 
of  persona  of  the  same  age,  and  of  temperate  habits* 
cut  off  while  apparently  in  average  health  and   rip 
cumulative  effects  of   long-continued  intemperance   ham 
dearly  proved  by  Dr.  Ogstoo's  observations;  and  the 
his  pfj&t-mwiem   inspections,  on  the  whole,  the  condo- 

aions   which  have  been  arrived   at  on  theoretic*  if  grounds 
to  the  injurious  effects  of  alcohol   in  excess.      Tl 
statements  contain  a  sunimaxy  of  these  results: — 
centres  present  the  greatest  amount  of  morbid  change,  tl 
appearances  within   the   head  extending  over  92  p*r   cent. 
those  examined    By   this  observation  the  theoretical   rec 
of  LeoveiHe,  Craigie,  and  Carpenter  are  dearly  established 
The  changes  in  respiratory  organs  succeed  in  fn?»,  'hose 

of  the  nervous  centres,  yielding  a  per  cent" 
examined,     (3.)  JforMJ  changes  in  the  liver  are  next  in  order 
of  frequency,  and  are  due  to  enlargement,  granular  degenenv 
the  nutmeg-like  congestion,  and,  lastly,  the  fatty  state.     (4.)   > 
to  changes  in  the  liver  come  those  in  tlte  he 

Next  are  I  the  kidneys.    (I 

morbid  changes  in  fJ  raot 

Two  order?  of  changes  may  be  observed  V\  result  from  ii 
-uce  in  the  use  of  alcoholic  tl  aids— namely,  one 
duration,  or  which  at  least  must  have  takes  some  ibis 

time  before   they   could   be   completed;  anothu  rter 

duration,  and  which  probably  are  d  pritli 

the  iate  symptoms  which  the  ratal  event* 

The   abnormal  changes  in   the   cranium,  the  sabf  if  the 

brain.  Us  convolutions  and    cerebral  ventricles  all   indicate  the 
prolonged  action  of  a  morbid  poison.    The  pro!  o  of 

alcoholic  poison  on  the  cranial  contents  is  t<-  Itmv 

ti-  n  of  the  cerebral  and  cerebellar  substance  in  by  far  the  largest 
uuhiIm  r  of  cases,  coincident  with  an  ineren  «n1  of  sub- 

u ;    while  the  steatomatous  deg*  the 
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small  arteries  leads  to  atrophy  of  the  convolutions  and  oedema  of 
the  brain. 

When  spirituous  liquors  are  introduced  into  the  stomach  they 
tend  to  coagulate,  in  the  first  instance,  all  albuminous  articles 
of  food  or  fluid  with  which  they  come  in  contact;  as  an  irritant 
they  stimulate  the  glandular  secretions  from  the  mucous  mem- 
brane, and  ultimately  lead  to  permanent  congestion  of  the  vessels, 
to  spurious  melanotic  deposit  in  the  mucous  tissue,  and  to 
thickening  of  the  gastric  substance.  By  the  veins  and 
absorbents  of  the  stomach  the  alcohol  mixes  with  the  blood, 
and  immediately  acts  as  a  stimulant  to  all  the  viscera  with 
which  it  is  brought  in  contact.  The  functions  of  the  brain  are 
at  once  stimulated,  and  ideas  follow  in  more  rapid  succession; 
the  liver  is  excited  to  secrete  an  excess  of  sugar,  by  the  imme- 
diate action  of  the  stimulant  on  its  tissue  (Drs.  Harley  and 
Bernard).     The  flow  of  urine  is  excited  in  a  similar  manner. 

In  these  effects  it  is  impossible  not  to  recognize  the  operation 
of  an  agent  most  pernicious  in  its  ultimate  results,  when  indulged 
in  habitual  excess;  but  most  valuable  as  a  remedial  agent,  when 
its  action  is  understood  and  appreciated  (consult  Dr.  Anstie's 
valuable  work  on  Stimulants  and  Narcotics;  their  Mutual 
Relations).  The  mere  coagulation  of  the  albuminous  articles  of 
food  and  fluid  is  very  different  from  that  effected  by  the  gastric 
fluids,  and  tends  to  render  the  articles  more  difficult  of  solution 
by  the  gastric  juice. 

In  these  facts  it  is  impossible  not  to  recognize  that  alcohol 
being  absorbed,  a  double  series  of  morbid  results  ensue.  On  the 
one  hand,  a  train  of  phenomena  are  induced  partly  of  a  chemical 
nature  and  partly  physiological  or  vital.  The  general  nutrition 
of  the  body  suffers;  and  a  bad  state  of  health  is  at  last  induced 
of  a  peculiar  kind,  sometimes  described  as  the  "drunkard's 
cachexia  or  dyscrasia"  This  state  of  the  system  is  characterized 
by  positive  irritation,  which  very  soon  succeeds  to  the  intemperate 
use  of  alcohol,  and  which  is  manifested  in  a  variety  of  ways; 
sometimes  by  an  unnaturally  voracious  appetite ;  but  those  who 
over-indulge  in  the  use  of  such  stimuli  subsequently  suffer  a 
total  disrelish  for  food ;  they  become  unable  to  eat,  and  dyspeptic 
symptoms  of  various  kinds  betray  the  irritable  state  of  the 
alimentary  canal,  such  as  stomach-ache,  the  frequent  generation 
of  gases,  water-brash,  heartburn,   squeamishness,  vomiting,  and 

vol.  l  3  e 
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palpitations  of  the  heart.     A  constipated  condition  of  tl  i 
i,  attended   with    deficiency  in    the    power    to    exji 
nts,  is  very  Boon  established,  anil  boeq  ascribed  to  the 

deficient  secretion  of  bile,  which  is  knows  not  to  btj  secrete*.]  in 
due  quantity;    and  there  is  every  reason    to   believe,  although 
the   fact  is    not   proved,  that    its  quality  is   deteriorated 
functional  agency  on  the  food   and   fluids  in  the  i 
therefore  diminished. 

K   we  follow  the  course  of  alcoholic   absorption  through 
vascular  and    pulmonary  system,  it  is  found   unquestionably  to 
retard  the  motion  of  the  blood,  while  it  produc  rary 

increase  in  the  action  of  the  heart,  and  a  congestion  of  the  w 
system  of  the  pulmonary  capillary  vessels,     Respiration  is  t  i 
in  the  first  instance,  rendered  from  four  to  six  times  more  fre- 
quent per  minute  than  it  otherwise  is;  and  various  symptoms  of 
accumulation  of  hluud  within  the  chest,  and  pulmon 
tion  especially,  are  apt  to  occur.    A  short,  tickling  cough  bam 
constant  phenomenon.     Dr.  Craigie  remarks  that  all  the  api 
drinkers  whom  he  has  ever  seen  or  known  have  been  eithei 
to  chronic  cough  or  dyspnoea,  or  have  laboured   under 
dry  bronchial  disorder,  with  asthma.     That  the  use  of  spirituous 
liquors  ultimately  retards  the  motion  of  the  blood  in  the  vesse 
known  Ky  arperimenta  on  the  lower  animals,  and  by  pathological 
observations.     Thus   far  we    have  a  morbid    condition    induced 
which  is  highly  favourable  to  the  accumulation  of  fat 
and  sue! i  an  accumulation  has  been  proved  to  take  place,     It 
been  shown  by  Becquerel  and  Rodier  that  fat  increases  in 
blood,  in  most  acute  diseases,   when   the   biliary 
retarded,  and  when  a  scanty  amount  of  food   is  taken,     These 
are   the  very  conditions  which  obtain  in  alcoh  It  is  in 

cases  of  undoubted  drunkenness  that  1-  occurred  in  the 

blood  in  Bfttch  obvious  quantity  us  to  I  >t  'fits  prese* 

In  such    CBdeS  a  milky  character  is  imparted    :  rum — a 

condition  which  may  be  recognized  by  simple  inspection;  whi 
microscopic  examination  and  treatment  with  ether  will  u 
the  diagnosis,  and  distinguish  the  fat  from  coloi 

i  les,  or  from  molecules  of  albumen,     S|j_ 
mndition  are  altogether  physiological,  and  are  to 
(she  period  of  digestion,  after  eating  su 
Buchanan,  Vootl),     But  the  extreme  degree-  eondi- 
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tion  have  been  especially  met  with  in  drunkards.  J.  Frank 
regards  the  white  and  fatty  blood  as  having  its  origin  in  the 
abuse  of  alcoholic  drinks  (Hcmnoversclie  Armalen,  1847,  p.  283, 
quoted  by  Vogel).  Dr.  Adams  {Trans.  Med.  and  Phys.  Society  of 
Calcutta)  mentions  the  case  of  a  sergeant  at  Fort- William  who 
went  to  bed  drunk  and  was  found  dead  in  the  morning.  The 
vessels  of  the  brain  were  greatly  distended  with  blood,  and  oil 
was  seen  floating  in  it.  Bayer  relates  the  case  of  a  man 
who,  after  drinking  largely  of  punch,  destroyed  himself  by  the 
fumes  of  charcoal.  The  blood  and  the  urine  contained  globules 
of  oil  Seniles,  of  Strasbourg,  records  similar  phenomena. 
Thus,  it  is  shown  by  abundant  testimony  that  the  blood 
becomes  surcharged  with  unchanged  and  unused  material,  and 
contains  at  least  thirty  per  cent,  more  of  carbon  than  in  the 
normal  state.  The  order  of  events  by  which  this  state  comes 
about  is  somewhat  as  follows: — Alcohol  is  directly  absorbed  by 
the  blood-vessels,  without  undergoing  any  change  or  decomposi- 
tion. Part  of  it  is  eliminated  very  slowly  as  alcohol  by  the 
lungs,  by  the  liver,  and  by  the  kidneys ;  but  appears  to  tarry  in 
largest  amount  in  the  liver  and  in  the  brain  (Parkes).  Another 
portion  is  decomposed.  Its  hydrogen  enters  into  combination 
with  oxygen  to  form  water,  which,  with  acetic  acid,  having  been 
produced,  carbonic  acid  and  water  are  formed.  Oxygen  is  thus 
diverted  from  its  proper  function,  the  exhalation  of  carbonic 
acid  at  the  lungs  is  diminished  both  absolutely  and  relatively, 
and  less  urea  is  excreted  by  the  kidneys  than  is  consistent  with 
health;  but  the  pulmonary  aqueous  vapour  is  not  lessened 
(Bocker  and  Hammond,  quoted  by  Parkes).  The  water  of  the 
urine  is  diminished,  the  chlorine  is  greatly  lessened,  as  well  as 
the  acids  and  bases.  All  the  evidence,  therefore,  points  to  the 
effect  of  alcohol  as  causing  the  retention  of  substances  which 
ought  to  be  eliminated ;  and  this  retention  of  the  effete  matter  is 
still  more  intensified  by  the  stimulant  action  of  alcohol  increasing 
for  a  limited  time  the  frequency  of  functional  acts,  followed  as  it 
is  by  a  corresponding  depression.  In  this  way  impaired  health  is 
soon  brought  about,  tending  to  wasting  of  the  tissues  generally ; 
and  so  long  as  any  alcohol  remains  in  the  blood  as  alcoliol,  a 
certain  toxic  or  poisonous  effect  continues  to  be  produced  upon 
the  nervous  system  through  which  the  poisoned  blood  circulates. 
If  a  constant  supply  of  the  alcohol  is  kept  up,  the  phenomena  of 
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m  become  chronic  or  persistent-   and  acuta 
generally  in  the  form  of  delirium  tremens,  supervene.  wL 

immon  and  the  most  pi 
aicoh  lx\  other  instances  the  degenerati<m  of  aev 

organs  general  fy  may  become  so  excessive  that  »I  I  owe  by 

nia,  or  with  typhoid  phenomena  ending  in  c<'i 
When  mixed  with  hluod  out  of  the  body,  spirituous  liqi 
cause  more  or  less   coagulation  according  to  their  strength 
eonceiitJ.it inn ;    and  when   applied   to  the  blood  ia 

jTiivnt  {Kills  of  animals,  they  can  be  Been  to 
saint  The    congestion    that    constantly 

mucous  membranes  of  the  lungs  and  stomacl 
retarded  motion  of  the  blood     The  fact  that  hemorrhoidal  aw 

are  always  red  by  the  use  of  alcoholic  Stride 

t    of  retarded    motion    of  the   hlnod    in   the   heemi  i 
vessels.      When    death    occurs   from   poisonous     I 
animals    or    in   man,  although   the  dose   is  at  fit 
increased  frequency  of  the  pulse,  yet  in  a  short  time  th 
becomes  rapid  and  small ;  while  the  extremities  becom 
the  power  of  generating  heat  is  suspended  in  proper' 
blood  progresses  slowly  and  mure  slowly  through  the  pulmons 
capil1  These  effects  upon  tfie  lungs  must  be  regards 

a  toxic  kind;  and  this  specific  toxic  action  is  not  less  ol>\  i 
the  brain.    Its  nerve-subst*ince  becomes  poisonously  aff! 
condition  which  seems  to  constitute  one  of  the  mi 
antecedents  in  the  causation  of  dt 

The  effects  produced  on  the  medulla  oblongata  tend 
this  toxic  effect  upon  the  lungs.    The  brain  arid  the  lungs  in 
respect  act  and  re-act  on  each  otbi 
ways,  hut  generally  by  coma,  asphyxia,  syn< 
epilepsy. 

In  the  case  of  habitual  spirit-drinkers  t)  ihus  constant 

going  on  a  temporary  stimulus  and  quickened  *n< 
through   the  vessels,  especially  manifested  i 
and    hsemorrhoidul    phenomena,    followed    1  ['"tidif 

depression  and  tendency  to  stagnation  of  the  hluod  in  tin- 
lariea  of  all  the  internal  organs  .  v  in  the  membranes 

the  lax  arc  nes  of  dependent  parts,*     The  essential  na 

*  TV  influence  of  alcoholism  in  ciinttug  progroasivdy  d»gc  Ibr  i 

vidua!  and  of  the  race  hae  been  considered  At  pigv  145. 
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of  delirium  tremens  is  associated  with  the  loss  of  cerebral  power, 
evinced  especially  in  the  want  of  control  over  thoughts,  emotions, 
and  muscular  action,  consequent  on  the  direct  influence  of  the 
alcoholic  poison.  Disturbances  of  function,  depression,  and  de- 
bility are  the  attendant  phenomena.  The  feeble  but  rapid  action 
of  the  heart,  the  tremulous,  undecided  action  of  the  muscles,  and 
the  terror-stricken  and  agitated  mental  state,  betoken  the  depressed 
condition  of  the  living  functions.  The  amount  of  phosphates  in 
the  urine,  as  determined  by  Dr.  Bence  Jones,  is  diminished,  while 
the  proportion  of  the  sulphates  and  of  the  urea  is  greatly  increased. 
The  nature  of  the  morbid  lesions  found  in  such  cases  have  been 
already  indicated.  The  disease  has  been  variously  named  the 
brain  fever  of  drunkards,  dipsomania,  or  delirium  tremeyis,  by 
which  latter  name  it  is  more  frequently  known  and  described  in 
this  country. 

Symptoms  and  Course. — The  disease  has  been  said  to  become 
developed  under  two  sets  of  circumstances — namely,  according  as 
the  patient  has  been  continuing  his  potations,  or  after  he  has 
suddenly  abandoned  them.  But  its  occurrence  under  this  latter 
circumstance  is  now  known  to  be  nothing  more  than  a  coinci- 
dence ;  and  of  all  the  errors  in  popular  acceptation  connected  with 
the  malady,  none  is  greater  than  that  which  affirms  the  exciting 
cause  of  a  paroxysm  of  delirium  tremens  to  be  a  sudden  stopping 
or  withdrawal  of  the  accustomed  quantity  of  stimulants.  The 
ceasing  to  drink  depends  on  the  commencement  of  the  disease 
(Gairdner).  There  are  some  who  are  constantly  taking  small 
quantities  of  spirits,  and  who,  although  they  never  get  completely 
intoxicated,  yet  sometimes  exceed  considerably  their  accustomed 
allowance,  and  continue  to  do  so  for  some  time.  The  symptoms 
of  delirium  tremens  generally  appear  in  them  from  the  second  to 
the  eighth  or  ninth  day  after  a  protracted  debauch,  and  are  by 
some  pathologists  divided  into  three  stages.  The  first  stage, 
according  to  Dr.  Blake,  is  marked  by  a  peculiar  slowness  of  the 
pulse,  by  coldness  and  clamminess  of  the  hands  and  feet,  by 
general  debility,  by  nausea  and  vomiting  in  the  morning,  and  by 
frightful  dreams  at  night.  Very  moderate  exertion  of  body  causes 
the  patient  to  perspire  profusely,  and  anything  which  suddenly 
affects  his  mind  throws  him  into  a  tremulous  agitation.  The 
tongue  is  tremulous  and  furred,  the  hands  shake,  and  he  is  greatly 
depressed  in  spirits,  sighs  frequently,  is  anxious  about  his  affairs, 
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and  is  either  restless  or  watchful.     These  symptoms    last  firo« 
twenty-four  to  forty-eight  hours. 
The  second  stage  eon  a  harried  Bad  rmxlous  manner. 

jreat  excitability  of  temper,  by  a  small  rated    p 

■■  rhaps,  of  the  surface  of  the  trunk,  but  neeotnpanied 
with  the  coldness  and  clamminess  of  the  extremities:     Tlie  tongue 

unetimes  clean,  but  often  brown  and  dry,  and 
* lei irious,  suffering  from  various  mental  illusions  and  nliemv 
In  general  the  delirium  is  melancholy,  and  has  i  a  to  hi* 

!  occupation  and  habits,  or  to  some  difficulty  in  J  ^«tfc 

affairs.     He  sometime  g  or  bears  voices  talking   r 

soon  as  he  shuts  his  eyes  he  sees  people  pa*  >der  the 

bid-clothes.     In  short,  he  sees  objects  and  sights  in  situations  in 
which  they  are  notT  and  which  have  no  real  existence;  or  betrays 
the  most  dreadful  alarm  at  hideous  objects  which  he  imagines 
are  threatening  him  with  immediate  destruction.     E 
sleepless,   he   moves    his  trembling  hands   horizontal]; 

clothes,  as  if  seeking  for  something.     In  general  he  is  bn 
less  and  easily  controlled ;  but  in  some  instances  he  is 
mischievous  and  requires  to  be  restrained.     This  dly 

lasts  from  three  or  four  days  to  a  week,  whan  the  third  -tagr 

iiiences  by  the  patient  falling  into  a  sound  sleep  mv  iljy 

vering,  or  a  fatal  collapse  comes  on,  which  finally  and 
closes  the  scene.     Without  reference  to  stages  of  the 

i wing  is  a  general  description  of  its  symptoms 
There  is  always  more  or   less    derangement    in  sev 
Junctions  besides  the  brain.     The  patient  is  generally  all 

appetite;  or  he  may  be  squeamish,  and  vomit  at  intervals.     Some* 
times  he  is  thirsty,  and  calls  loudly  for  liquor  of  various  fcii 
but  often  he  is  indifferent  to  the  sensation  of  thirst     In  several 
instances  great  aversion,  and  even  dread,  of  all  food  and  drink  has 
been  evinced  ;  and  it  has  been  impossible  to  persi 
to  partake  of  either.     The  tongue  is  at  first  covered  with  mo 
white,  grey,  or  slate -colon  red  fur,  and  when  protruded  it  U 

The  bowels  are  constipated,  and   le  than  in  the 

state  of  health  to  the  action  of  medicine     When  Mi> 

:  by  remedies  the  discharges  rk-ooloui 

distent,  the  latter  liquid,  dark,  ai 

gen  erally  f u  1  u  ess  and  on,  and  not  un  fn 

and  pain,  in  thi  dT  and 
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driac  regions;  and  sometimes  the  two  hypochondriac  regions 
give  the  patient  the  sensation  as  if  they  were  drawn  tightly 
together.  The  skin  is  bathed  about  the  head  and  neck  with  a 
clammy,  unctuous,  cold  moisture;  but  elsewhere,  and  especially 
at  the  feet,  it  is  cold,  dry,  and  imperspirable. 

The  pulse  varies  from  96  to  110  or  120,  sometimes  130;  and 
though  sometimes  small  and  oppressed,  is  often  full,  voluminous, 
and  throbbing.     The  carotid  and  temporal  arteries  beat  most 
violently;  those  of  the  wrist  less  forcibly;  and  the  anterior  and 
posterior  tibial  arteries  pulsate  feebly  enough.    The  action  of  the 
heart  is  in  general  unusually  violent,  and  the  cardiac  beat  is 
diffused  over  the  whole  chest.     The  respiration  is  occasionally 
panting  and  irregular,  but  not  otherwise  morbid.      Restlessness  is 
extreme.     The  patient  is  in  constant  agitation  of  mind  and  body; 
speaks  almost  incessantly,  yet  seldom  adheres  above  a  minute  to 
one  subject,  and  is  constantly  changing  place  and  looking  for 
some  new  object     He  cannot  sleep,  and  dreads  to  be  left  alone, 
from  the  apprehension  of  spectral  visitations.     With  this  restless- 
ness the  upper  extremities,  and  especially  the  hands,  are  in  con- 
stant tremulous  motion,  such  that  they  cannot  be  kept  for  two 
seconds  in  the  same  position,  nor  can  the  pulse  in  many  cases  be 
accurately  numbered  at  the  wrist    Though  this  tremulous  motion 
of  the  arms,  wrists,  and  hands  is  very  general,  it  is  not  constant; 
and  instances  of  the  mental  disorder,  agitation,  spectral  illusions, 
and  sleeplessness  have  been  observed  to  take  place  without  any 
such  kind  of  tremors.     They  are  very  rarely,  almost  never,  seen' 
in  the  young  or  middle-aged  to  any  very  great  extent,  or  those 
whose  muscular  motions  are  not  otherwise  unsteady ;   and  are 
seldom  well  marked  in  first  attacks  of  the  disease.     Such  tremors 
are  principally  observed  in  the  cases  of  confirmed  dram-drinkers, 
whose  motions  are  always  unsteady  in  the  morning  and  early  part 
of  the  day,  until  they  take  a  certain  proportion  of  their  habitual 
stimulus  (Craigie). 

After  symptoms  of  restlessness  and  sleeplessness  have  con- 
tinued for  three  or  four  days,  the  patient  may  fall  into  a  sound, 
unbroken  slumber,  which  lasts  for  some  hours.  The  paroxysm 
thus  works  itself  out  in  a  definite  time  in  uncomplicated  cases; 
and  sleep  occurs  simply  as  the  natural,  the  favourable  termination 
of  the  disorder.  It  occurs  as  the  result  of  the  paroxysm  having 
run  its  course,  and  of  the  nervous  system  having  lapsed  into  an 
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■million,   and   must  not  bo  regai 
rable  conditions,  (Reviewer  in  /; 
,    I    r  i      On    the   other   hand,   t 

ril,  with  constant  muttej 
md  } licking  of  the  bedndotbes,   the  pupil* 
become  contracted*  the*  muscles  of  the  fi 
incessantly,  ami  death  may  ensue  from  prolonged  i   or 

vnlsions.     The  duration  of  the  paroxysm  va 

;id  a  favourable  oi  fatal  termination  rony  be 
for  in  from  three  to  live  days. 

Diagnosis. — Bdvriu  is    to    be    distingo 

i,  and  from  paralysis  agitans,  by  the 
of  th i  nd  1  y  the  symptoms. 

Progfnosis. — It  is  hardly  determined  what  is  the  pi. 

ies  to  deaths  ;  hut  unquestionably  thr  it  of  fon 

do  well      A  paper  in  The  Indian  Annals  of  N<  < 
1855,  by  Dr.  Macphereou,  notices  the  great 
statistics  of  writers  on  ddiriuw,  h  with   rej 

frequency  in  both  .sexes,  and  to  the  mortality  of  the  disease, 
attributes  this  chiefly  to  a  want  of  duo  classificati< 

be  of  mortality  at  5  J  . ,  Bougard  at  19  | 

The   most  accurate    records   to   be   got   are  those  regar* 
British    troops   at    different   stations.      The   lab- 
Tulloch,  in  his  report  fur  1853,  gives  the  followin_ 
mortality  among  them  : — 


(J  real;  Britain,  infantry, 
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■.•tar, 
MalU, 
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A  return  of  ml  missions  and  deaths  from 

in  the  <  Hospital  in  Calcutta,  from  1 

her  of  admissions  and  deaths  from  the  same  causes  in  tbw 

Hospital,  during    1  and    l> 

portant  results  as  follow: — 
That  dtliriu  occurs  in  women  and  men  in  the  pro- 

o  twentj  -five;  hut  t 
I  inference  of  ha  hits  rather  than  of  sex. 
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Cases. 
34 

Deaths. 

4 

Per  cent  of  Deaths. 
91 

66 

16 

24*2 

48 

11 

229 

76 

7 

9-2 

62 

6 

96 

23 

4 

173 

7 

— 

— 

That  in  regard  to  age  the  ratio  is  as  follows: — 

Ages  from  20  to  25,  . 

25  to  30,  . 

30  to  35,  . 

„         35  to  40,  . 

40  to  45,  . 

,,         45  to  50,  . 

„         50  to  60,  . 

„         60  to  65,  . 

The  greatest  mortality  is  between  the  ages  of  twenty-five  and 
forty,  which  is  confirmed  by  the  analysis  of  another  series  of 
sixty-four  fatal  cases.  The  per  centage  shows  that  there  is  no 
uniformity  in  the  proportion  of  deaths  to  the  number  of  casea 

There  is  no  evidence  to  show  that  the  season  of  the  year  exerts 
a  definite  influence  on  the  occurrence  of  the  disease,  whereas 
the  mortality  very  palpably  varies  with  the  temperature — it 
being  more  than  double  in  the  eight  hot  months  as  compared 
with  the  four  cold  months. 

The  apparent  cause  of  death  was  as  follows: — Thirty-three  by 
exhaustion  (often  with  coma);  eighteen  by  coma;  eleven  by  fits 
(probably  apoplectic,  called  sometimes  epileptic);  one  died  on 
the  night-stool ;  one  was  found  dead  in  bed. 

Convulsions  occurred  in  at  least  twenty  of  the  above  cases. 
One  distinct  case  of  paroxysmal  opistltotonos  occurred  in  a 
musician,  who  during  the  intervals  was  able  to  sit  up  and  whistle 
tunes. 

Treatment. — From  the  nature  of  the  disease  as  now  described,  as 
well  as  from  the  dire  results  of  experience,  it  is  now  clearly  estab- 
lished that  the  indications  for  treatment  are, — (1.)  The  elimina- 
tion of  the  poison;  (2.)  The  sustenance  of  the  patient  during  this 
period.  The  two  most  fatal  errors  which  can  be  committed 
in  the  treatment  of  delirium  tremens  are  either  to  bleed  the 
patient  or  to  give  him  opiates.  The  greatest  number  of  cases  of 
those  treated  by  opiates  are  apt  to  terminate  by  convulsions  and 
coma  (Morehead,  Peddie,  Law,  Cahill,  Laycock).  If  it  be  true, 
also,  that  opium  and  alcoholic  stimulants  singly  are  to  be  depre- 
cated in  the  treatment  of  delirium  tremens,  a  fortiori  in  their 
combination  there  is  a  twofold  danger ;  and  alike  in  tropical  as  in 
temperate  regions  it  is  a  course  of  treatment  attended  with  much 
hazard,  and  which,  when  systematically  followed,  is  certain  of 
leading  to  unfortunate  results  (See  Morehead's  Researches  on  Dis- 
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eases  in  India;  also, "  Notes  on  Treatment  of  Delirium  Tremens,* 
by  W.  Hanbnry,  33d  Regiment,  in  Madras  Quarterly  JaumaL 
July,  1863). 

The  strength  must  be  supported  by  diet  of  the  most  nutritious 
kind,  in  a  fluid  and  mild  form,  such  as  yolk  of  egg,  soups,  and  the 
like:  food  should  be  given  in  small  quantities,  and  often.  Beef- 
tea,  spiced  soup,  and  egg-flip,  are  each  to  be  commended  at 
different  periods  of  the  day. 

Arrangements  should  be  made  so  that  the  patient  does  not 
catch  cold;  and  if  he  continues  to  digest  food,  the  danger  is  much 
diminished.     The  danger  in  the  first  instance  is  from  exhaustion: 
and  careful  nursing  is  above  all  things  necessary,  so  that  protec- 
tion may  be  adequate  and  the  food  adapted  to  the  state  of  the 
digestion,  which  is  always  feeble.    The  disease  must  be  treated  as 
one  spontaneously  curable;  not  by  withholding  remedies,  but  bv 
using  them  in  strict  subordination  to  good  nursing  and  carefully 
adjusted  diet  and  regimen  (Ware,    Hood,   Peddie,    Laycock, 
W.  T.  Gairdner).     Active  specifics  for  delirium  tremens  appear 
to  be  founded  on  the  idea  that  the  disease  is  one  nominally  of 
high  mortality.     Hence  the  enormous  doses  of  digitalis  (Joins) 
and  of  Cayenne  pepper  (Kinnear);  but  before  resorting  to  the  use 
of  such  remedies  as  digitalis,  it  will  at  least  be  judicious  practice  to 
adopt  such  means  as  are  calculated  to  restore  the  powers  of  nature 
— namely,  nutrients  and  rest;  while  the  stimulus  of  such  a  spice 
as  Cayenne  pepper,  given  in  the  soup,  on  the  atonic  stomach, 
will  have  a  favourable  influence  on  absorption. 

In  some  cases  purgative  remedies  are  indicated  from  the  first 
"  These  cases  are  known  by  the  flushed,  bloated  appearance,  the 
very  foul  tongue,  the  mawkish,  peculiar  odour  of  the  breath,  the 
fetid  discharges  from  the  bowels,  and  the  history  of  a  recent 
surfeit  of  eating  as  well  as  drinking"  (W.  T.  Gairdner,  Clinical 
Medicine,  p.  271). 

Opium  may  be  administered  with  safety  and  advantage  oidy  in 
protracted  cases,  provided  the  quantity  given  in  twenty-four 
hours  is  never  allowed  to  exceed  the  full  dose  which  would  be  con- 
sidered safe  for  a  healthy  person  of  the  age  and  sex  of  the  patient. 
Where  it  appears  to  be  indicated  in  protracted  cases,  it  ought 
to  be  pushed  as  rapidly  as  possible  for  two  or  three  doses,  while 
its  effects  are  carefully  watched.  Its  use  must  be  discontinued  for 
at  least  a  good  many  hours,  as  soon  as  a  full  maximum  amount 
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of  jiss.  to  3ii.  of  the  tincture  in  all  has  been  reached,  or  even 
sooner  if  the  pupils  have  become  at  all  considerably  contracted 
during  its  use.  This  remedy  should  always  be  given  in  the  fluid 
form,  otherwise  it  is  apt  to  accumulate  in  the  bowels,  owing  to 
the  weakened  state  of  the  digestion ;  and  a  laxative,  or  even  a 
purgative,  should  be  alternated  with  opium,  followed  by  a  bitter 
tonic,  which  always  operates  favourably  in  lingering  cases  of 
nervous  and  dyspeptic  exhaustion.  Narcotics  are  thus  only  safe 
in  delirium  tremens  when  they  are  given  with  the  object  of 
aiding  and  seconding  the  natural  cure  of  the  disease,  employed  in 
moderate  doses,  and  given  only  at  the  later  stages.  The  heroic 
use  of  them,  as  heretofore  too  often  advocated  even  by  the  most 
eminent  physicians,  is  now  recognized  as  a  treatment  which 
merely  substituted  narcotic  poisoning  for  alcoholism  or  delirium 
tremens. 

LEAD  COLIC  or  LEAD  PALSY— Colica  Pictonum. 

Definition. — A  series  of  morbid  phenomena  induced  by  the 
absorption  of  the  salts  of  lead  contained  in  solution  in  drinking- 
waters,  or  in  various  foods  and  drinkst  or  conveyed  into  the 
system  through  the  integuments  of  those  who  are  in  the  habit  of 
handling  the  soluble  salts  of  lead;  or  through  the  pulmonary 
mucous  membrane  of  those  exposed  to  the  influence  of  vapours 
containing  lead. 

Pathology. — The  theory  of  this  disease  is,  that  the  lead  is 
absorbed,  and  mingling  with  the  blood,  produces  a  peculiarly 
painful  affection  of  the  alimentary  canal  termed  colic.  It  may 
also  affect  the  muscles  of  the  extremities,  producing  palsy;  and 
finally  it  produces  ulceration  of  the  gums  and  alveolar  processes, 
accompanied  by  a  peculiar  blue  line,  which  was  first  pointed  out 
by  Dr.  Burton,  of  St  Thomas's  Hospital  This  blue  line  is  seen 
along  the  free  margin  of  the  gums,  but  is  absent  where  a  tooth  or 
stump  is  wanting. 

The  fact  of  the  lead  being  absorbed  and  mingled  with  the  blood 
is  demonstrated  by  the  circumstance  that  lead  has  been  obtained 
from  the  coats  of  the  stomach  of  a  dog  poisoned  by  lead,  even  as 
late  as  a  month  after  poisoning.  Again,  MM.  Duvergie  and 
Guibourt  have  detected  lead  in  the  brain  of  the  human  subject, 
and  Dr.  Budd  has  detected  it,  not  only  in  the  human  brain,  but 
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ako  in  the  muscles.  Many  pathologists  are  inclined  to  befievc 
that  the  bice  line  observed  in  the  gams  of  persons  poisoned  by 
lead  is  owing  to  the  presence  of  lead  in  some  peculiar  state  of 
combination,  as  with  s^cie  of  the  constituents  of  the  tartar  of  the 
teeth  Tome*  ;  and  from  the  observations  of  the  late  Dr.  George 
Wilson,  it  appears  that  there  are  various  tissues  of  the  body  for 
which  lead  has  an  affinity,  and  that  it  b  more  apt  to  be  found  in 
some  organs  than  in  others. 

The   stomach  and   coeeum   of  a   pony  having    been    carefallj 
analyzed,  that  died  a  fortnight  after  being  removed    from  the 
sources  whence   lead   was  received  into   its  body  through  the 
ingesta,  it  was  found  that,  while  the  contents  of  these  viscera  did 
not  contain  the  metal,  the  substance  of  their  tissues  yielded  it 
in  small  but  manifest  quantity.     In  a  mare  dying  under  similar 
conditions  the  following  organs  were  examined: — (1.)  A  part  of 
the  lungs;  (2.)  A  part   of  the  heart;    (3.)  A  part  of  the  large 
intestine  and  contents;  (4.)  A  part  of  the  stomach  and  duodenum; 
(5.)  The  spleen;  (6.)   One  kidney;    (7.)  A  portion  of  the  liver. 
The  spleen  yielded  the  most  abundant  and  most  deeply  coloured 
precipitates;  while  the  intestinal  canal  gave  the  faintest  indica- 
tions.    Next  to  the  spleen,  the  liver  yielded  most,  afterwards  the 
lungs,  then  the  kidney,  next  the  heart,  and  least  the  intestines. 

The  general  result  of  these  analyses  went  to  show, — First,  That 
in  cases  of  slow  poisoning  with  lead,  the  metal  comes  to  be 
diffused  through  the  entire  body,  and  exerts  its  poisonous  action, 
though  in  an  unequal  degree,  on  every  organ;  and  Second, 
That  lead  having  once  entered  the  body,  leaves  it  again  very 
slowly,  so  that  long  after  an  animal  has  ceased  to  receive  lead 
in  its  food  or  drink,  or  by  any  other  medium,  we  may  expect 
to  find  the  metal  in  its  tissues;  and  the  restoration  to  health  is 
always  protracted.  The  lead  passes  off  by  the  urine  sometimes 
in  large  quantities,  but  very  slowly  (Parkes).  Fletcher  found  in 
the  urine  of  a  man  with  lead  colic  no  less  than  4  8  grains  of 
metallic  lead  in  100  grains  of  solid  matter  of  the  urine  (Dublin 
Med.  Press,  1848);  and  Dr.  Parkes  records  a  case  in  which  the 
last  exposure  to  the  influence  of  lead  was  on  the  20th  December, 
1852,  and  lead  was  found  in  the  urine  before  treatment  com- 
menced on  the  16th  June,  1853,  and  the  blue  line  was  still 
perceptible  below  the  edge  of  the  lower  gum. 

Colica  Pidonum  rarely  causes  death.     De  Haen  opened  many 
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persons  that  died  from  lead  poisoning,  and  found  in  all  a  constric- 
tion of  the  colon,  and  in  a  certain  number  a  similar  affection  of 
the  ccecuin.  Merat  opened  seven  cases,  and  observed  a  similar 
appearance.  Dubois  de  Rochfort  says  that  he  found  in  two  cases 
intussusception  of  the  intestines;  but  Andral  examined  five 
cases,  Louis  one  case,  and  Martin  another,  without  finding  any 
morbid  appearance. 

Mr.  Hunter  had  an  opportunity  of  examining  the  state  of  the 
muscles  of  the  palsied  hand  and  arm  of  a  painter  who  died  of  a 
broken  thigh  in  St.  George's  Hospital,  and  found  them  all  of  a 
cream  colour,  being  probably  in  a  condition  of  fatty  degeneration. 
In  the  paralysis  arising  from  the  poison  of  lead  the  tissues  of  the 
muscles  and  nerves  are  early  affected,  and  at  a  subsequent  period 
the  nervous  centres  became  implicated.  The  muscles  seem  to  be 
first  affected,  and  through  them  the  nerves  participate  in  the 
contamination,  which  gradually  advances  to  the  nervous  centres 
in  the  severer  forms  of  the  disease.  This  is  shown  by  the  fact 
that  local  paralysis  always  precedes,  and  generally  for  some 
considerable  time,  those  phenomena  which  indicate  disease  of 
the  nervous  centres,  and  which  show  that  contamination  of  the 
system  has  been  great  The  evidence  now  is  also  abundant 
which  proves  that  it  is  lead  existing  in  the  affected  tissues 
which  thus  contaminates  and  impairs  their  function.  The 
morbid  appearances  in  the  brain  and  spinal  cord  are  generally 
such  as  denote  imperfect  or  depraved  nutrition  of  those  centres. 
The  brain  is  pale  and  soft,  and  its  convolution  wasted,  the  sulci 
between  them  wide,  and  sometimes  patches  of  white  softening  are 
to  be  seen  in  the  hemispheres ;  and  this  seems  to  be  more  parti- 
cularly the  case  in  those  who  have  had  paroxysms  of  an  epileptic 
nature,  and  in  whose  brains  lead  has  been  detected  (Todd). 

The  introduction  of  lead  into  the  system  has  taken  place  in  a 
great  variety  of  way  a  In  France  the  pernicious  effects  were  wont 
to  occur  from  putting  a  lump  of  litharge  into  the  vin  gdtie,  to 
cover  its  acidity  and  render  it  saleable;  and  from  this  having 
been  practised  to  a  great  extent  by  the  Pictones,  or  inhabitants  of 
Poictou,  the  disease  has  been  named  Colica  Pictonum.  In  the 
cider  counties  of  Great  Britain  this  disease  formerly  existed  to  a 
great  extent,  and  has  been  termed  Devonshire  colic,  or  Colica 
Damnonitims.  The  impregnation  of  cider  with  lead  in  this 
country  was  generally  the  effect  of  accident,  and  arose  from  the 
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ttv  apples  were  crushed  ha  -at 

•  ►f  which  they  are  composed  clamped  Uj^ 
by  ii ii-l LuiI  lead.    In  some  district  -^ 

to  line  the  entire  press  with  lead,  or  to  tip  tb<  th  this 

metal    It  was  a  custom,  also,  almost  universal,   to    null 
part  of  the  boiling  vessel  of  lead;  while  some  grow 

irs,   put  a  leaden   weight    in    the   cask  I 
i  the  liquor,     From  these  ami  perhaps  other  caua 
Baker  found  the  cider  he  examined  to  contain  four  and  • 
half  grains  of  lead  Lfi  eighteen  bottle*,  or  a  quarter  of  a  gr 
each  bottle.     In  the  West  Indies  lead  poisoning  appears  to  haw 
bec-n  produced  by  using  leaden  worms  to  the  stills,  I 
mm  became  impregnated  with  this  metal     Then 

not    sources    of  poisoning    by    lead;    as    keep  in-  es  or 

s  in  glazed  earthen   vessels*  and  colouring    oonfc 
with  prej orations  of  lead,     The  still  and  other  machin- 

the  difrtillation  of  fermented  liquors  being  now  constructed  nf 
tab  so  combined  as  not  to  be  acted  upon  by  acid    fhsib 
ar,  diseases  from  the  action  of  lead  are  no  longi  n  <& 

were  wont  to  be,  but  are  confined  principal!* 
lead  manufactories  and  to  painters.     The  use  of  paint  iri 

ists  is  the  most  common  source  of  its  abi 
utry;   and   hence   house   painters  are  those  most 
ctetL     The  paint  called  "flatting"  (or  that  which,  I 
amount  of  turpentine,  so  as  to  give  u  j 
n<m  >t<j  surface)  is   the  most  injurious  to  Ui€  aaa 

The  turpentine,  readily  passing  off  by  evaporation,  c 
it    a  small   supply  of  lead,  which   ia  const;*  tally 

inhii  it  is  left  on  the  skin  to  he^1 

waliva,  it  gets  into  the  stomach.     By 

in    becomes  affected,  first    through    the  eiri 
blood,  and  subsequently  by  the  constituent  ti  _jaui 

-.liming,   in  some  form  or  other,  with   lead,   which    is  thus 
posited  in  them. 

All  agea,  l«»tli  sexes  aud  all  classes  ai*e  liable  t**  th  us 

»u  of  this  metal  j  hut  the  workers  in  lead  1 
s  the  greatest  surFemrs.     Women  in  this  country 
lead  colic,  but  it  is  nire  to  find  Uiei 
li  firum  tl  and  the  chara 

Symptoms.— The  quantity  of  ita 
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specific  results,  or  the  time  it  takes  to  accumulate  in  the  system 
when  introduced,  is  not  determined;  and  both  the  dose  and  the 
time  varies  greatly  in  different  individuals.  Sometimes  all  its 
most  pernicious  effects  are  produced  by  one  dose  taken  by  the 
mouth;  and  then  again,  if  introduced  by  the  skin,  months, 
and  even  years,  may  elapse  before  the  system  is  laid  under  its 
influence.  As  a  general  rule,  however,  a  much  smaller  dose  will 
produce  colic  than  is  necessary  to  produce  palsy. 

When  the  dose  is  of  such  intensity  as  to  produce  colica  Pic- 
tonum,  the  symptoms  do  not  differ,  except  in  being  of  greater 
intensity,  from  those  which  mark  ordinary  colic.  There  is  the 
same  dragging  and  twisting  pain,  and  the  same  relief  by  pres- 
sure; the  same  absence  of  fever;  the  same  unhurried  pulse;  the 
same  constipation,  only  more  obstinate;  and,  in  the  worst  cases, 
the  same  vomiting.  Andral,  who  treated  upwards  of  500  cases  at 
La  Charite  in  the  course  of  eight  years,  says  it  is  not  strictly  true 
that  the  pain  in  lead  colic  is  always  diminished  on  pressure;  for 
in  the  greater  number  of  cases  pressure  neither  augments  nor 
diminishes  the  pain,  while  in  some  cases  the  sufferings  of  the 
patient  are  increased  by  it.  He  also  says  it  is  as  common  to  find 
the  abdomen  distended  with  gas  as  to  find  it  drawn  in,  and  the 
rectus  muscle  strongly  contracted  on  both  sides.  The  symptoms 
peculiar  to  this  form  of  colic  are,  occasionally  an  attack  of 
epilepsy,  and  an  ulcerated  state  of  the  mouth,  accompanied  by 
a  blue  line  on  the  dental  edge  of  the  gum — a  discovery  which 
the  profession  owes  to  the  careful  observation  of  Dr.  Burton. 

The  duration  of  the  constipation  which  attends  colica  Pic- 
tonum  is  very  various.  Three  or  four  days  may  elapse  before  a 
stool  is  procured,  and  when  the  case  is  early  submitted  to  medical 
treatment,  seldom  more  than  a  few  hours;  but  fifteen  days  have 
been  known  to  elapse  without  a  stool.  As  soon  aa  the  bowels  act, 
the  great  severity  of  the  disease  is  mitigated;  every  symptom  is 
gradually  relieved,  and  the  disease  generally  terminates  within  a 
week. 

But  when  palsy  is  the  result  of  the  absorption  of  lead,  a  painful 
state  of  the  arms  often  precedes  it,  as  well  as  repeated  attacks  of 
the  characteristic  colic.  The  nerves  of  the  forearm  and  hand 
become  first  affected,  and  the  affection  is  in  general  limited  to  the 
upper  extremities,  the  extensor  muscles  of  the  hands  and  fingers 
become  paralyzed,  so  that  when  the  arms  are  stretched  out, 
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the  hand  down  by  their  own 

rata  term  H wrid-d/rop"     The  disease  may  be  roes 

limited  to  one  finger      More  commonly,  how  Teets 

whole  arm.  and  sometimes   so  completely  that    r 
execute  no  movement  with  it;  and  when  lift-  J^c  i 

Sometimes  fch 
alone  affected;  and  in  this  case  the  hand  is  u 
by  t  lio  powerful  and  unresisted  action  of  I 

-r  a  few  \  [ior  sui 

arms  (where  the  extensor  muscles  are  sit^ 

from  atrophy  and  consequent  Hhriokiii- 
The  arm  plumpness,  and  even  the  into  as  *iR*mbmae 

may  be  felt    The  mi  t  tin  ball  oi 

similarly  wasted  state.     In  g  t,  hut  i 

equally  bo,  one  being  slight!  \  tHfected  th 

posing  both  sots  of  muscles  to  I  ly  pabi  patient 

usually  recovers  the  use  of  the  Jt*jxf*r&  before  thut  of  t 
so  that  he  can  rarry  a  weight  ha  his  hand    b 

shave  himself      This  restoration   of  the   lost   po  udfc 

accompanied  by  more  or  less  pain     The  duration 
under  any  treatment  is  always  long, 

and   in  some   ca  trs.     Both   eolie  and  palsy   in  <rii 

indefinite  number  of  tim*--.     When  epilepsy  ia  j 
does  not  differ  from  epilepsy  due  to  other  oauaaa 

Diagnosis. — The  eolie  of  lead  poisoni 
from  ordinary  colic  by  the   history  of  tl 
line  on  the  dental  edge  of  the  gums,  but  which 
where  the  teeth  or  their  stumps  are  in  the  alveoli,  &** 

where  a  tooth  b  completely  wanting. 

The  palsy  is  to  be  distinguished  from  cerebral  paraplegia 
history  of  frh  by  the  integrity  of  t'  the 

blue  line  on  the  gum,    A  most  important  m 
paralytic  affections  is  the  electric  current  properly  ; 
The  excitability  of  the  muscles  is  always  mud  4ied 

paralysis  from  lead,  as  Dr.  Altliaus  (dearly 
entirely  lost     Such  is  the  case,  not  onlj  *lee 

atrophied,  but  when  the  hulk  of  the   muscles 
and   even  after  the  voluntary  tuuvi 
gained  their  former  power,  the  ex<  of  tl> 

the  electric  current  still  remains  Impaired    The  re! 
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muscles  to  the  stimulus  of  Faradisation  helps  in  doubtful  cases 
to  establish  the  diagnosis,  as  the  excitability  of  the  muscles  is 
always  either  lost  or  diminished  in  lead  palsy,  whilst  it  is 
normal  in  spontaneous  paralysis.  Therefore,  when  the  muscles 
of  a  'paralytic  limb  move  well  under  the  influence  of  the  electric 
current,  we  may  fairly  conclude  that  there  is  no  lead  in  the 
system  (Althaus  On  Paralysis,  Neuralgia,  Jkc,  p.  72). 

Prognosis. — The  termination  of  lead  colic,  except  where  the 
dose  has  been  in  such  excess  as  to  produce  death  in  a  few  hours, 
is  always  favourable;  and  those  cases  which  prove  fatal  are 
generally  such  as  have  been  exposed  to  the  cumulative  influence 
of  lead  for  a  long  time,  and  who  have  been  intemperate. 

The  palsy  does  not  appear  greatly  to  affect  the  health  of 
the  patient;  but  in  some  cases  it  has  hitherto  not  been  cured 
or  relieved.  In  general,  however,  the  patient  recovers,  although 
perhaps  not  completely.  Drs.  Garrod  and  J.  W.  Begbie  have 
satisfactorily  demonstrated  that  lead  poisoning  of  the  system 
exerts  a  remarkable  influence  as  a  predisposing  cause  of  gout ; 
and  my  friend,  Dr.  W.  England,  of  Winchester,  as  the  result  of 
his  experience,  spontaneously  volunteered  to  me  a  similar  remark. 
Inveterate  forms  of  dyspepsia  may  be  traced  in  many  cases  to 
the  influence  of  salts  of  lead  in  the  drinking-water,  its  pernicious 
influence  expressing  itself  differently  in  different  constitutions, 
although  never  amounting  either  to  colic  or  to  paralysis. 

Treatment — The  treatment  of  colica  Pictonum  is  extremely 
simple.  The  objects  to  be  obtained  are  to  procure  stools,  a 
copious  discharge  of  urine,  and  perspiration,  with  a  view  of 
eliminating  the  poison  from  the  body.  To  allay  pain  is  also  an 
urgent  necessity.  For  these  purposes  five  grains  of  calomel, 
fifteen  grains  of  jalap,  and  one  grain  of  opium,  should  be  ad- 
ministered as  soon  as  the  patient  is  seen;  and  at  the  end  of 
two  hours  about  two  ounces  of  camphor  mixture,  combined 
with  a  drachm  of  sulpluite  of  magnesia,  and  twenty  minims  of 
tincture  of  hyoscyamus  may  be  given  every  two  or  every  four 
hours,  till  the  bowels  are  freely  evacuated,  when  relief  more  or 
less  complete  is  obtained.  The  mixture  should  be  continued  at 
proper  intervals  for  three,  four,  or  five  days,  when  the  patient, 
though  greatly  weakened,  has  in  general  recovered. 

In  a  few  cases,  however,  the  pain  continues,  and  with  con- 
siderable severity,  after  the  bowels  have  been  freely  evacuated* 
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The  practice   in  these  Instances  is  to  apply 

triiim,  and  to  keep  the  blister  open  for  a  few  B* 
additional  application  will  generally  comj  ura 

The  patient  is  also  much  relieved  if  placed   in  a.  warm 
and  at  the  same  time  directed  to  inject  repeat  mala 

hot  water,  that  stools  may  be  readily  obtained.      In   the  si 
of  the  warm  bath,  a  large  lintseed  or  mustard  poult  i 
applied  over  the  abdoi 

With  respect  to  the  cure  of  lead  palsy,  an  endless  vr, 
treatment,  both  local  and   general,  has  l*een  tri 
little  positive  result  that,  when  the  patient  has  recoi  -  has 

been  doubtful  whether  it  has  been  owing  to  the  gr« 
time  that  has  elapsed,  or  to  the  medicines  he  has  been  tal 
It  has  been  believed  that  sulphur  has  the  power  of  neutral 
the  effects  of  lead  by  forming  some  innocuous  compound  nil 
It  is  not  known,  however,  whether  any  such  compound  is  really 
formed,  but  a  remedy  of  a  very  useful  kind  exists  in  the  form  of 
a  sulphur  bath  (Todd).    Hie  ingredient* 
from  two  t<-  unees  of  the  sulphu 

with  from  twenty  to  thirty  gallons  of  water.     The 
(secale  oornutum)  has  been  said  to  produce  a  considerable  in- 
crease in  the  powrer  of  the  flexor  muscles  of  the  ana  in  tibouta 
fortnigl'it,  and  the  improvement  gradually  extends  to  \mt 

till  at  the  end  of  about  three  months  the  patient  has  recovered 
Tliis  EBay  have  been  the  natural  result  of  elimination  of  the  lead. 
The   experiments  of  Orfila   long  ago  rendered  it  pi  that 

lead  is  removed  from  the  body  by  the  kidneys;  and  iodide  of 
assvum  promotes  the  elimination  of  lead  in  this  way.  It  mar 
be  used  with  advantage  combined  or  not  with  tl< 
iron;  the  use  of  iron,  in  some  form  or  other,  having  been  found 
of  benefit  in  eases  of  palsy  from  lead  contamination.  Dr.  Parkoa 
lias  chemically  proved  that  lead  can  be  ma*  the 

urine,  by  the  action  of  iodide  of  potassium,  in  the  same  wr 
mercury  is  known  to  be  eliminated 

The  principle  upon  which   tl  ta  has 

D  | minted  out  in  a  most  interesting  manner  by  Melsena      He 
assumes  that  the  lead  is  in  actual  union  with  thi 
being   retained   among  tbem  as  an  ompotmd 

after  its  absorption  into  the  bluo 
with  the  lead,  and  forma  with  it  a  new  and  soluble  salt 
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poison  is  thus  liberated  from  its  unioD  with  the  injured  part, 
dissolved  out  from  the  damaged  fibre,  and  once  more  set  afloat  in 
the  circulation.  Thus  the  poison  and  the  remedy  are  cast  out 
together  by  the  urine  (Melsens,  William  Budd).  It  is  necessary, 
however,  to  notice  the  dangerous  phenomena  which  may  at  first 
supervene  on  the  administration  of  iodide  of  potassium  in  cases 
of  lead  poisoning;  and  great  caution  is  necessary  in  the  employ- 
ment of  this  remedy  in  man  for  the  first  few  days.  At*  the 
moment  when  the  metallic  compounds  fixed  in  the  body  become 
dissolved  or  transformed,  the  phenomena  of  acute  poisoning  may 
occur,  caused  by  their  liberation.  So  much  is  this  the  case  that 
the  treatment  may  be  supposed  to  be  at  first  hurtful  rather  than 
beneficial.  The  patient  should  have  beside  him  a  graduated 
solution  of  the  iodide  of  potassium;  and  should  begin  with  a 
small  dose  (fifteen  grains  during  the  twenty-four  hours),  and 
afterwards  increase  or  diminish  it  according  to  his  pains  and 
sensations  (Melsens). 

Galvanism,  in  the  form  of  Faradisation,  ought  to  be  used  as  a 
local  stimulant  to  the  nerves,  with  the  precaution  that  its  applica- 
tion is  not  to  be  continued  too  long  each  time.  Ten  or  fifteen 
minutes,  at  three  different  periods  of  the  day,  or  of  every  second 
day,  and  persevered  in  for  not  less  than  four  weeks,  will  be  found 
of  great  service  (Todd,  Althaus).  The  beneficial  influence  will 
follow,  although,  in  the  commencement  of  the  treatment,  even  a 
current  of  very  high  tension  does  not  cause  any  movement 
whatever  in  the  paralyzed  muscles.  In  such  cases  the  beneficial 
influence  seems  attributable  to  the  restoration  of  mobility  to  the 
molecules  of  nerve  and  muscle  by  an  induced  current,  and  which 
is  necessary  to  enable  them  to  be  physiologically  active.  Severe 
shocks,  especially  in  the  commencement  of  the  treatment,  should 
therefore  be  carefully  avoided,  as  by  such  the  weakened  excita- 
bility of  nerve  and  muscle  may  be  reduced,  in  place  of  being 
fostered  and  developed  (Althaus,  1.  c,  p.  112  and  119).  It  would 
be  rational,  however,  to  defer  the  application  of  galvanism  till 
the  lead  has  been  completely  eliminated. 

BRONCHOCELE  or  GOITRE— Bronchocele. 

Definition. — A  specific  affection  of  the  thyroid  gland,  induced  by 
the  persistent  use  of  mater  V)hich  has  percolated  through  mag?- 
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neman  lim&rton*  mcfe  or  strata,  and  con'  the  soluldt  «to 

ofli  lutiffih 

Pathology  and  Morbid  Anatomy. — The  characters  of  tlie  sweJtia 
of  the  thyroid  _  ^ociated  with  this  morbid  state,  appear  1 

be  different  at  different  stages  of  its  existence, 
tumor  is  soft,  but  it  gradually  acquires  a  firm  ami   even  a 
ginous  consistence^     In  the  soft  condition  the  cell -el  erne?: 

id  seem  to  secrete  a  fluid  of  a  thick,  to]  _relat 

appearance;  but  when  the  consistence  inc 
of  the  cell-elements  is  generally  more  ol 
secretion,  its  blond- vessels  seem  increased  in  size  and  nuin 
ultimately  cysts  become  developed,   in  which    the    glairy   1 
abounds.      In    the    more  advanced    cas« 
calcareous  deposits  occur,  and  occasionally  the   whole 
transformed    into  an  osseous-like  capsule,  filler!  with    matter 
various  kinds,  which  has  been  likened  to  jelly,  s 
Sometimes  the  gland   preserves  its  original  tabulated   I 
relative  proportions  being  maintained;  at  other  times  th' 
distinction  of  parts  or  lobules.      The  right   lobe  is    m< 
enlarged  than  the  left  (Alibebt,  Rickwood,  QfiEflKHOW 
aggregations   of    calcareous   particles   have   been    found    in 
goitrous    gland    (Ceely).      The    tumor,  originally 
nature,  ii   liable  to  enlargement  of  its  arteries,   t<>     xjmnsif* 
of  its  cells,  or  the  formation  of  cysts  on  its  stir 
interior,   or  to   inflammation  and  ulceration  of    it  :,<»ni 

tissues.     Such  ulceration  is  apt  to  assume  a  malignant 
like  appearance. 

The  prevalence  of  the  is  limited  to  certain  distri 

peculiar  geological  formation;   and  v  it  prevails    popular 

opinion  has  always  regarded  the  water  used  for  drinking  a*  I 
in  some  way  connected  with  its  cause     Alike  in  England  and  in 
Oikta,  where  goitre  prevails,  the  people  are  convinced  th; 
in  soms  way  ifl  the  cause  of  goitre.     It  was  at  one  time  I 
that  snotv-ivater  from  the  summits  of  lofty  mountains  contained 
the    poisonous    material  which    established  the 

inhabitants  of  the  valleys.     The  people  of  almost  all  tin 
of  Switzerland  drink  snow-water,  ur  the  water  of  I  ;crs; 

but  goitre  abounds  in  some  of  the  valleys  only;  and  i  2&od 

and  Lapland,  where  snow-water  is  coming '  un- 

known.   Again,  the  disease  exists  in  countries  m  v\  I  «  b 
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never  seen,  as  in  Sumatra ;  and  in  places  where  snow  never  lies 
sufficiently  long  to  be  used  a#  a  drink,  as  in  Derbyshire.  It  pre- 
vails in  places  where  pump-water,  rather  than  surface-water,  is 
used.  Still,  the  evidence  is  very  conclusive  which  points  to  some- 
thing specific  in  the  quality  of  the  water  as  tending  to  the 
development  of  goitre.  At  Nottingham,  in  England,  where  this 
disease  prevails,  the  common  people  refer  it  to  the  hardness  of 
the  water — i.  e.,  to  its  impregnation  with  calcareous  salts,  sulphate 
or  carbonate  of  lime;  and  it  has  even  been  affirmed  that  the 
presence  of  magnesian  limestone  always  implies  the  endemic 
co-existence  of  the  disease  (Inglis).  In  Captain  Franklin's 
expedition  to  the  polar  sea,  goitre  was  found  to  be  very  pre- 
valent at  Edmonton,  where  the  soil  is  calcareous,  and  contains 
numerous  fragments  of  magnesian  limestone.  The  disorder 
attacks  those  only  who  drink  from  the  water  of  the  river  (the 
Saskatchawan).  In  its  worst  form  it  is  confined  almost  entirely 
to  the  half-bred  women  and  children  who  make  use  of  the  river- 
water.  The  men,  who  are  often  from  home  journeying  through 
the  valleys,  drink  the  melted  snow,  and  are  less  affected ;  and, 
should  ineipient  symptoms  of  the  disease  come  on  in  winter, 
when  they  live  at  home  and  use  the  water  of  the  river,  the 
annual  summer  voyage  to  the  sea-coast  generally  effects  a  cure. 
The  natives  who  use  snow-water  only,  and  drink  from  the 
rivulets  which  flow  through  the  plains  in  summer,  are  exempt 
from  the  disease;  but  the  residence  of  a  single  year  at  Edmonton, 
if  the  river-water  of  the  Saskatchawan  is  used,  is  sufficient  to 
render  a  whole  family  the  subjects  of  goitre  (Richardson).  The 
disease  has  been  known  to  occur  and  to  affect  a  family  in  a  very 
short  time,  who,  being  free  from  the  disease  while  using  the 
surface-water,  had  a  well  dug,  and  obtained  their  water  by  tap- 
ping a  limestone  rock ;  and  after  drinking  from  this  well  for  a 
short  time  the  disease  appeared  among  them.  There  are  some 
waters  in  a  goitrous  district  in  Switzerland,  issuing  from  the 
hollows  of  certain  rocks,  and  trickling  along  crevices  in  the 
mountains,  the  drinking  of  which  will  produce  goitre,  or 
augment  goitrous  swellings,  in  eight  or  ten  days,  while  the 
inhabitants  who  avoid  these  waters  are  free  from  the  disease 
(Bally,  Watson).  Dr.  Coindet,  of  Geneva,  states  that  the  use 
of  the  hard  pump-water  in  the  lower  streets  of  that  town  brings 
on  goitre  very  speedily;  and  at  Cluses,  on  the  Arne,  numerous 
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mis  and  goitrous  persons  am  seen  in  the  streets;  whU*  Wfcy 
cliffa  of  mountain  limestone  tower  over  the  town;  anil  tl 
the  creviftea  of  these  cliffs  copious  streams  of  water  I 
Y.nlsliih'.  Derbyshire,  Nottingham,  Hants,  and   St, 
bold,  where  the  disease  prevails,  there  is  a  ridge  of  n 
me  running  from  north  to  south  through    the  cent 
district.     All  along  that  line  goitre  prevails  to  its  gr* 
diverging  to  either  side,  the  dis  fonnd 

(Inglis,  i  English  Branehoode).    The 

found  tu  prevail  in  one  great  section  of  the  proving 
in  India,  south  of  the  Himalayan  mountains,  and 
entirely  absent  from  another  sect  ion  of  that  dietrit 
them  agree   in  their  external   aspect,  altitude,  :\ml    ellim 
hut  differ  so  remarkably  in  their  geological  forma 
examination  of  the  rocks  of  the  district,  into  the  verv 
where  the  disease  abounded,  or  did  not  abound,  ei 
predict  whether  the  inhabitants  were  affected  with  goitre  or  not 
No  instance  occurred, in  a  district  extending  over  l,oo< 
miles,  in  which  goitre  prevailed  to  any  extent  where  fcfa 
were  not  situated  on  or  close  to  limestone  rock 
Dr*  M'Clelbmd  visited  126  villages,  scattered  promiscuous 
an  area  of  upwards  of  1,000  miles.     The  following  are   the 
he  obtained : — 

1.  Five  of  these  villages  were  built  upon  hornblende  and 
slate,  or  on  siliceous  saud stone,  or  on   green  sandstone. 
contained  290  inhabitants,  not  one  of  whmn 
;ted  with  goitre, 

±  Seventy-one  of  the  villages  in  the  same  diririci  i 
npon  clay-slate.     These  contained  and  nmoi 

m  there  were  twenty-two  persons  with  goitr*  Ut 

hundred  of  the  population.     Ther»  t  a  singl 

3.  Thirtv-tivr  of  the  villages,  having  a  population  of  l.UJO. 
built  upon  Alpine   lin  and  in  them  390  p  r  toon 

i  tme-tklTd  of  the  inhabitants,  had  goitre,  while  thirty-four 
them  were  cretins,  or  about  one  person  in  every  fchirtj 

Liistly,  goitre  is  extremely  frequent  B  tnt  near  Ltn'know, 

and  in  all  that  district  of  Ondc  whlC 
and  the  Qoamckpore  district  beyond  the  Gogm     In  tin 
io,  at)  tin-  bast-  of  (lit*  Nepaul  bills, 
ent;  and  in    Nepaul  itself,  among   the  inhabitants    of 
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Ci%  and  Trans-Himalayan  regions,  it  is  constantly  met  with 
(Bramley;  Greenhow;  Indian  Annals  for  1857  and  1859). 
All  along  the  line  of  the  Tei^ie,  on  to  Goruckpore,  goitre  is  so 
prevalent  that  one  in  ten  persons  is  afflicted  with  the  horrible 
disfigurement.  The  kingdom  of  Oude  is  geologically  made  up 
of  the  diluvial  detritus  of  the  Himalayan  chain,  which  abounds  in 
limestone,  and  the  soil  of  the  district  contains  abundance  of  lime, 
which  is  taken  up  by  the  waters  that  percolate  through  it  from 
the  rivers  and  from  the  rains  and  floods.  The  lime  thus  taken 
up  and  held  in  solution  with  carbonic  acid  gas  is  frequently  found 
deposited  round  nuclear  fragments  of  flints  or  stones,  and  is  then 
known  by  the  name  of  "Kunker;"  so  that  wherever  "Kunker" 
abounds,  there  soluble  salts  of  lime,  silica,  alumina,  and  some* 
times  magnesia  and  protoxide  of  iron,  will  be  found  (Sleeman, 
O'Shaughnessy,  Greenhow). 

There  is  a  remarkable  circumstance  connected  with  the  preva- 
lence of  goitre  in  Oude,  which  is,  that  it  affects  animals  as  well  as 
man.  At  Hissawpore,  a  village  about  twelve  miles  distant  from 
Secrora,  on  the  Surjoo  river,  dogs  and  other  animals  are  affected 
with  it  (Greenhow).  Mr.  Bramley  noticed  the  same  curious  fact 
in  Nepaul;  for  "on  one  occasion  a  goat  brought  forth  a  kid  with 
a  goitre  as  large  as  its  head.  Puppies  of  a  month  old,  bred  from 
English  dogs,  are  very  frequently  affected  by  it,  as  are  also  lambs." 

A  curious  outbreak  of  acute  goitre  occurred  in  1860  in  the 
garrison  of  Briangon  (Hautes  Alpes).  The  mean  strength  of  the 
garrison  during  the  year  was  forty-eight  officers  and  954  men; 
and  from  this  force  fifty-three  cases  of  acute  goitre  (fifty-one 
soldiers  and  two  enfants  de  troupe)  were  admitted  in  the  year, 
and  in  the  first  three  months  of  1861.  One  case  occurred  in 
as  short  a  time  as  eight  days  after  arrival  at  Briangon,  and  one 
after  sixteen  months'  stay;  but  the  majority  (thirty-nine)  occurred 
after  from  eight  to  eleven  months'  sojourn.  The  rapidity  of 
growth  of  the  gland  was  remarkable.  In  some  very  predisposed 
subjects  eight  days  sufficed  to  show  a  large  increase;  and  the 
form  of  the  tumor  was  most  frequently  bilateral.  The  sanguino- 
lymphatic  temperaments  and  robust  constitutions  were  those 
most  attacked.  There  was  no  obvious  hereditary  tendency ;  but 
several  of  the  men  came  from  departments  where  goitre  is  more 
or  less  prevalent.  The  men  who  came  from  maritime  places,  and 
who  were  placed  at  Briangon  under  quite  unnusual  conditions 
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at  above  the  sea-level),  suffered  most.      M 
records  the  outbreak,  docs  not  say  a  word  af  mj 

of  the  water;  but  die  position  of  Brianeoti   renders  i( 

able  that  the  water  of  the  place  is  charged    v 
magnesian  salts  (Earkes  in  A  nay  Med.  h* 
Report  for  I860,  p  3G 

The  disease  is  known  to  prevail  at  the  base  rf  lofty 
in  ninny  parts  of  the  globe.     It  is  endemic  at  I 
where  it  is  frequently  associated  with  of  idio 

associated  with  atrophy  of  the  brain  and  deformity 
It  is  also  endemic  at  the  foot  of  thi 
in  Derbyshire,  where  it  is  called  the  "Derbyshbv   N 
met  with  in  some  flat  situations  in  Norfolk;  and  in  c»» 
about  five  miles  from  Cambridge  it  i^  extremely  coin i 
sos)     In  South  America  goitre  is  met  with  both  in    the  ur 
and  in  the   lower  coarse  of  the   Magdalen   river  an! 
high  country  of  Bogota,  6,000  feet  above  the  level  of  th 
(HtTMBOLDT).      It-    is    also   commofi   at   the   base   of 
American  Andes,     In  North  America  man}  r  in 

vicinity  of  the  Blue  Kidge,  in  Virginia*    It 
mountainous  regions  of  Pennsylvania,  X 
shire,  and  Vermont  (Dunguson).     In  India  it  ; 
i  the  Himala}Tan  range.     It 
in  females  than  in  males,  and  is  rarely 
t"  puberty;  but  in  districts  where  the  disease  at* 
on  record  that  children  are  sometimes  bom  goitrous  of  g< 
parents  (Godelle,  Wats hv      The  evidence  of  hereditar 
mission,  in  the  strict  sense  of  the  term,  appear*  tful 

but  predisposition  may  exist  in  some,  rather  than  in  ol  the 

development  of  the  disease, 

Cretinism — The  condition  of  idiocy  named  e  m*  and  asso- 

ciated with  goitre  in  many  districts,  is  of  great  interest;  but 
relat  the  two  are  not  yet  clearly  understood 

of  cretinism  is  aasodated  with  deformity  and  imperf 
bodily  organ  brain,  in   common  with  other  parts,  pari 

pating  in  tin    imperfection  and  deformity.    The  affection  of 
mind  varies  from  mete  obtaseaeas  ol  it  and  pui 

most  complete  obliteration  of  all  inl  -ihJ. 

of  Zurich,  u  (cognize  the  fi 

of  ci  u!d  be  improved  by  improving  the  g  OOP* 
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dition  of  the  body.  In  1842  he  succeeded  in  buying  the  mountain 
of  Abendberg,  which  encloses  the  plain  of  Interlaken,  and  there  he 
established  an  hospital  for  these  unfortunate  children.  There  the 
infant  cretins,  removed  from  the  low,  close  valleys  (in  which  the 
malady  too  often  finds  the  circumstances  most  congenial  for  its 
development),  are  fed  and  trained  in  "the  free,  dry,  cool,  and 
bracing  air  of  the  open  but  sheltered  and  sunny  slopes  of  the 
Abendberg.  With  but  few  exceptions,  cretins  are  goitrous;  and 
it  has  been  said  that  when  both  parents  are  goitrous  for  two 
generations  in  succession,  the  offspring,  being  the  third  generation, 
are  sure  to  be  cretins  (Watson).  The  cretin  is  found  chiefly  in 
the  valleys  of  the  Pyrenees  and  the  Alps,  in  the  mountains  of 
Syria,  in  the  hilly  parts  of  China,  and  in  the  Himalayan  regions ; 
but  the  disease  is  not  confined  to  the  lower  valleys  of  Switzerland, 
or  to  those  other  mountain  districts  of  the  Old  and  New  World 
which  resemble  it  in  physical  conformation.  All  over  Europe 
the  victims  of  this  disease  may  be  seen ;  and  Virchow  found,  in 
his  official  inquiry  into  this  subject,  that  no  less  than  133  decided 
cases  were  living  in  the  villages  of  Lower  Franconia;  and  in 
Germany,  Sweden,  Norway,  England,  and  even  in  London,  isolated 
cases  of  cretinism  are  to  be  met  with.  The  stature  of  the  cretin 
is  diminutive ;  his  head  is  of  great  size,  but  flattened  at  the  top, 
and  spread  out  laterally;  while  the  countenance  is  vacant  and 
void  of  intelligence.  The  nose  is  flat,  the  lips  are  thick,  and  the 
tongue  is  large.  The  skin  is  dark -coloured,  coarse,  and  rough. 
The  abdomen  is  sunken  and  pendulous;  the  legs  are  short  and 
curved. 

Virchow's  dissection  of  the  heads  of  cretins  has  led  him  to 
conclude  that  the  primary  abnormality  of  the  brain  commences 
with  the  growth  of  the  bones  of  the  basis  cranii,  and  especially 
with  the  spltenoid  and  the  adjoining  parts.  In  the  normal  state 
the  basilar  part  of  the  occipital  bone,  the  sphenoid  and  ethmoid, 
with  their  intervening  cartilages,  form  a  portion  of  an  arch;  while 
the  same  parts  in  a  cretin  are  early  ossified  into  the  form  of  a 
rectangle,  early  union  of  the  bones  taking  place,  with  various 
lesions  of  the  intervening  cartilages.  With  such  early  union, 
arrest  of  growth  occurs  at  that  part  of  the  skull;  but  various 
compensatory  developments  continue  in  other  parts.  Hence  the 
prognatlvous  face,  and  the  sinking  of  the  root  of  the  naaal  bone. 
Irregular  and  partial  union  of  the  sutures  at  an  early  age  is  a 
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frequent  morbid  condition  of  the  insane,  associated  with  an 
atrophic  condition   of  &t  below  the  site  of  union,      Tlw 

oblique  downward   direction  of  the  orbit  in 
about  by  the  compensating  growth  of  the  skull  generally, 
more  especially  of  the  malar,  the  frontal,  tin  and 

5,  in  consequence  of  the  deficient  dev 
the  'r  bone.    The  stunted  development  I  the 

I  of  the  skull  gives  a  very  short  distano  tie  front 

and  middle  part  of  the  cranium;  while  the  dimit 
the  nasal  septum  and  of  the  jawbones  gives  a  pi 
of  face  alike  to  the  cretin,  the  negro,  and  the  uuail 

It  may  generally,  therefore,  be  concluded,  fi 
nature  of  the  evidence,  that  a  poison  exists  in  aastt  vith 

lime  and  magnesia  in  geological  formation,  who  induoes 

undue  ossification  and  thickening  of  the  base  of  the  cranium, 
tending  to  diminish  the  size  of  the  foramina  for  blood- vessels 
(KOllikhr,  Virchow);  and  it  is  fair  to  connect  the  unusual 
quantity  of  lime  taken  into  the  system  with  such  premature 
and  abnormal  ossifications.  Wherever  chemical  examination 
of  the  water  used  by  the  inhabitants  of  the  different  plu  > 
goitre  and  cretinism  prevail  has  been  made  (as  it  haa  been 
especially  in  India),  it  has  always  been  found  to  contain  a  large 
quantity  of  carbonate  of  lime;  whereas  the  water  deriv< 
the  clay-slate  rock,  and  which  was  drunk  by  the  inhabitants  who 
did  not  sutler  from  goitre,  contained  none.     Such  ob&  is  as 

those  described,  and  especially  those  of  M'Lelland  and  Greeuhnw, 
show  that  neither  the  atmosphere,  I  ition  above  the  sea- 

level,  the  physical  aspect  of  the  country,  nor  locality,  have 
anything  to  do  with  the  production  of  goitre;  but  they  prove 
^1  most  to  demonstration  that  the  affection  is  due  to  some 

tan  of  the  drinking-water  which  flows  from  t  irti- 

cular   geological    formation,    named   magnesian   Limes  The 

circumstances    under    which    these    affections    wen 
Midland    to    exist    in    the    low,   burning    plains    of 
formed  ft  striking  corroboration  to  his  observ 
Kemaon      Goitre  and  cretinism  are  very  prevalent  in  different 
parts  of  the  district  of  Goruekpore.    The  soil  of  the  is  of 

two  sorts.      One,  to  which  the  natives  give  the 
characterizes    the    lands    bordering    the    river    Qonduk 
a     This  soil  b  remarkable  for  the  large  p 
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calcareous  matter  which  it  contains.  One  specimen,  on  analysis, 
yielded  upwards  of  twenty-five  per  cent,  of  carbonate  of  lime. 
Goitre  and  cretinism  are  very  prevalent  in  the  villages  built  upon 
this  soil.  In  some  of  them  ten  per  cent,  of  the  population  are 
affected ;  and  of  the  children  in  the  villages  where  goitre  prevails 
ten  per  cent,  are  cretins.  The  dogs  and  cats  of  these  villages  are 
also  often  affected  with  the  disease.  On  the  other  hand,  the  lands 
on  the  banks  of  the  Gogra  consist  of  a  soil  to  which  the  natives 
give  the  name  of  Bangar.  It  is  much  less  retentive  of  moisture 
than  the  Bliat  land,  and  requires  irrigation  for  the  production  of 
winter  crops.  This  Bangar  soil  is  very  siliceous,  and  contains 
scarcely  any  lime.  Goitre  and  cretinism  are  unknown  in  the 
villages  built  upon  this  soil  (Brit,  and  For.  Med.-Chir.  Review, 
Jan.,  1861). 

The  natives  of  Oude  ascribe  their  goitres  to  drinking  certain 
waters;  and  they  adduce  cases  to  prove  that  by  partaking  of 
the  water  of  certain  wells  they  get  the  disease,  and  by  deserting 
those  wells  they  sometimes  become  cured  of  it  (Greenhow). 
Thus  almost  all  writers  who  have  written  on  the  subject  agree 
that,  in  some  way  or  other,  the  condition  of  the  water  has  to  do 
with  the  production  of  goitre.  Remarkable  instances  are  known 
wherein  the  exchange  of  well  for  rain-water,  for  drinking  pur- 
poses, has  been  followed  by  the  best  effects,  and  even  by  the 
disappearance  of  goitrous  tumors.  Dr.  Greenhow  states  that  in 
Oude,  where  the  water  of  wells  believed  to  be  injurious,  in  con- 
sequence of  their  excessive  impregnation  with  lime,  has  been 
given  up,  and  other  water  used  instead  for  drinking,  great  benefit 
has  been  felt,  and  goitres  have  decreased  in  size,  even  though  the 
subjects  of  them  have  continued  living  in  the  same  village  as 
before.  He  was  assured  also,  by  several  of  his  patients  in  Oude, 
that  certain  wells  were  known  by  them  to  be  deleterious,  and 
that  the  natives  of  the  villages  avoided  them  accordingly,  having 
learned  to  do  so  from  experience.  He  tested  the  water  of  the 
wells  most  shunned  by  the  natives,  and  found  it  to  contain  a 
great  excess  of  lime;  and  he  concludes,  from  his  own  investiga- 
tions, in  connection  with  others,  that  the  use  of  drinking-water 
containing  lime  is  the  main  cause  of  goitre.  How  it  acts  on  the 
system  is  as  yet  unknown. 

A  form  of  goitre  totally  different  from  the  endemic  form  has 
received  the  name  of  ex-ophtlialmic  goitre,  the  goitre  of  aneemia 
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or  sp'tna/mia.  It  is  rare  in  children;  more  common  in 
than  limits,  and  QO*exssftfl  with  wasting  discharges,  or  su 
upon  tli  li  as  in  leucorrhoea,  menorrhagia  in 

haemorrhoids  in  mules.     It  heart 

disease.     The  normal  nutrition  of  the  n> 
impaired     Sleep  is  disturbed  and  un  refreshing.      I 
impaired     Pallor  and  anaemia  therefore  ensue,  with  palpitation 
of  the  heart  and  carotid  arteries,      A  systolic  bruit    I 
heard  <>v*jv  the  region  of  the  heart,  and   sumetim  the 

triads;  and  during  any  excitement  a  rushing  or 
iog  is  experienced  in  the  head.    The  thyroid  body  now 
fo>  net  as  a  diverticulum*     Simple   hyperemia  prevails 
gland,  which    subsequently   becomes    byperl  ? 

ophthalmic  state  is  similarly  induced;   continued  d  a  of 

the  intraorbital  ses  the  eyeballs  forwards;    and 

ex-ophthalmic  state  may  be  reduced  by  pressure  applied  u 

iids,     In  fatal  causes  the  eyes  are  observed  I  'bin 

the  orbit  after  death  (Begbie),     Vision  is  rarely  impaired.     Dila- 
tation of  the  cavities  of  the  heart  is  the  lesion  which  is  induced 
in  that  organ,  and  dilatation  of  the  veins  h  the  last  expre^ 
of    the    disease    (Fletcher   in    Brit    Med.    Join 

Treatment  of  Goitre, — The  indications  for  treatment 
Removal   from   the  district  where  fcl  fion  oec  the 

improvement,  of  the  water  used  as  a  drink;  a 
tion  of  the  poison,     As  in  the  ease  of  mercury  and  of  lea 
find  that  iodids  of  p  I  has  a  wonderful  effect  in  s 

the  swelling,  and  probably  in  eliminating  the  poison  which  | 
duces  goitre,  whatever  tlint  may  be.     Iodine  has  thus  acquired 
the  reputation  oi  almost  a  specific  against  goitr 

Straub,  Gairiweb,  Hanson,  Luool)     In  ro  has 

been  advised  that  the  administration  of  iodine,  sh<  [receded 

by  general  blood-letting,  on  the  principle  that  th  n  of 

-I  favours  absorption;  but  this  should  not  be 

ln*-s  not  seem  to  Ije  producing  any  effect;  and  w 
may  \  >  reparation  of  iodine  employed,  it  must  be  pe 

in  for  a  length  of  time,  and  the  dose  gradually  increase 
OIISON).     The  best  form  of  administration  is  that  in  which  the 
ne  is  mixed  with  and  dissolved  by  um     It 

is  then  held   in   solution,  and  is  sometimes  known  as  LwyoTi 
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solution.  It  is  made  by  dissolving  one  part  of  iodine  (five 
grains)  with  two  parts  of  iodide  of  potassium  (ten  grains),  and 
adding  water  (to  the  extent  of  on*  pint).  It  contains  one  grain  of 
iodine  in  four  ounces  of  the  solution.  The  treatment  ought  not  to 
commence  with  a  larger  dose  than  one  drachm  three  times  a  day. 
Small  unirritating  or  alterative  doses  are  the  most  efficient,  and 
they  may  be  gradually  increased  when  necessary.  The  remedy 
may  also  be  employed  externally  in  the  form  of  a  liniment  or 
ointment — the  unguentum  iodum  compositum,  of  which  a  small 
portion  may  be  rubbed  upon  the  swelling  night  and  morning. 
In  some  parts  of  India  the  application  of  an  ointment  of  the 
biniodide  of  mercury  was  found  very  efficacious.  The  ointment 
is  prepared  by  adding  finely  powdered  biniodide  of  mercury  to 
melted  lard  or  mutton  suet.  This  ointment  is  then  applied  to  the 
goitre  about  an  hour  after  sunrise ;  and  is  rubbed  in,  by  means  of 
an  ivory  spatula,  for  about  ten  minutes — the  patient  sitting  with 
his  goitre  held  well  up  to  the  rays  of  the  sun  as  loTig  as  he  can 
bear  the  exposure.  The  ointment  will  probably  produce  a  blister- 
ing effect,  although  no  vesicles  appear  on  the  skin ;  and  in  the 
course  of  the  day  the  ointment  should  be  gently  rubbed  in  again, 
and  the  patient  sent  home,  with  orders  not  to  touch  it  with  his 
hands,  but  to  allow  the  ointment  to  be  gradually  absorbed.  A 
second  application  is  sometimes  necessary  in  very  bad  cases.  In 
1855  no  less  than  500  or  600  persons  were  sometimes  treated 
in  a  single  day ;  and  it  is  estimated  that  altogether  about  60,000 
patients  have  been  so  treated ;  so  that  the  cases  in  the  district 
are  now  far  less  numerous  than  formerly;  and  the  disorder  is 
thus  being  extinguished  (Mouat  in  Indian  Annals  for  April, 
1857). 

When  medical  treatment  fails,  surgeons  have  attempted  to  give 
relief  to  the  symptoms  by  one  of  three  operations;  but  so  long  as 
the  disease  does  not  interfere  with  any  of  the  important  functions 
of  the  body,  nor  produce  serious  discomfort,  surgical  interference 
is  not  warrantable.  These  operations  are, — (1.)  The  introduction 
of  setons  through  the  tissue  of  the  diseased  gland — an  operation 
which  has  been  successful.  A  thin  double  wire  is  to  be  passed 
through  the  gland,  and  left  there  for  a  week  (Quadri,  Tanner, 
James).  (2.)  Tying  the  thyroid  arteries  which  supply  the  goitre 
with  blood,  and  so  starving  the  tumor,  has  been  attended  with 
varied  success  (Coates,  Brodie,  Earle,  Wickham).    These  means 
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having  failed,  (3.)  The  gland  has  been  extirpated — an  operation 
which  few  surgeons  would  now  think  of  undertaking. 

Dr.  Watson  justly  observes,  regarding  these  surgical    mi 
farenoee  for  the  radical  eure  of  goitre,  that  "there   is    i 
of  which  the  results  have   been  sufficiently  pi     , 

to  warrant  its  repetition,  except  in   cases  where    li» 
jeopardy,  or  made  miserable  by  the  swelling;  and  wh< 
t  mi  hods,  and   particularly  the   treatment   \>\ 
tried  and  far  triples  and  Praeti 

p.  795).      He  makes,  however,  an  exception  in  favour  oJ 
taring  any  cell  or  cyst  containing  fluid,  which  sometimes  makes 
up  a  considerable   portion  of  the  tumor.      Such    q 
punctured    without  much    risk,  and    with    great   relief    t«»  the 
patient. 

The  indications  for  treatment  in  ex-ophtfialvuG  goiim  are,  to 
alky  the  irritability  of  the  stomach  by  the  use  of  ice;  bo  gne 
bland,  im stimulating,  nutritious  food  in  small  quant ilie*  and 
iit  short  intervals;  to  produce  sound  and  refreshing  sleep  by 
morphia,  or  any  such  stimulating  soporific  to  administer 
digitalis;    to  steady  the  weak  heart  and  control  its  lent 

Iron   may  improve  the  state   of  the   blood;    but   the    / 
litions  in  which  the  patient  lives  are  mainly  to  be  j 
(Flitcher,  L  c.)    Dr.  J.  Warburton  Begbie  recommea 
of  belladonna  in  combination  with  iron. 


PARALYSIS  OF  THE  LOWER  LIMBS  PRODUCED  BY  T\]\ 
LA  THYRUS  SA  Tl  YU& 

Definition, — .  i  tnetici  / 1 

suddenly  by  stiffness  in  the  legs  about  tl 

the   fame,    Urn&teetdwtess  of  ffuit,  till  at  la*f 

i  d fund  the  feet  are  so  dupo n  tit*  gro und  ti 

tin 

scrapes  tin:  ground.     The  disease  occurs  from  the  use  of  tl 

he  beans  of  ike  lathyrus  sain  •  ill-health  to  occur 

vlt'U  the  flour  of  this  vetch  exceeds  03  f  As 

ion  used  as  food  amounts  to  on&4ki  quences 

its. 

Pathology. — Attention   has   recently  been   called   to  this  form 

of   paralysis    by    Dr    Irving,    civil    surgeon    of    Allahabad,   ** 
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extensively  prevalent  in  part  of  that  district.  Village  after 
village  in  Pergunnah  Barra,  on  the  right  bank  of  the  Jumna, 
contain  many  cripples  and  lame  persons,  whose  paralysis  is  well 
known  by  the  natives  themselves  to  be  due  to  their  having 
lived  too  much  upon  bread  made  from  the  flour  of  the  Lathyrus 
sativus;  and  they  are  well  aware  that  it  has  a  peculiar  effect  on 
the  lower  part  of  the  spine  (Irving).  %  From  statistics  that  have 
been  collected  on  the  subject,  it  is  found  that  a  proportion  of  319 
per  cent,  of  the  population  are  rendered  useless  by  this  disease 
(Court  and  Irving  in  Indian  Annals  for  1857).  Different 
villages  are  affected  in  different  degrees  and  proportions.  The 
country  where  it  prevails  has  the  appearance  of  a  vast  swamp; 
and  it  appears  that  the  L.  sativus  is  the  vetch  which  is  most 
extensively  cultivated  as  an  article  of  food.  It  is  common 
enough  in  most  parts  of  India,  and  is  frequently  sown  with 
wheat  or  barley,  and  cut  down  green  as  fodder  for  cattle.  The 
ripe  bean  is  used  as  food  when  made  into  flour,  but  it  is  generally 
used  with  wheat  or  barley  flour;  and  it  is  only  when  it  exceeds 
one-twelfth  part  that  it  is  injurious,  and  when  it  exceeds  one-third, 
then  the  specific  paralysis  sets  in.  Wheat  flour  will  not  grow  in 
the  district,  therefore  the  natives  are  in  a  great  measure  left  to 
feed  upon  this  deleterious  bean,  and  suffer  in  consequence.  This 
form  of  paralysis  is  also  known  in  Thibet;  and  even  in  Europe  it 
has  been  known  to  follow  the  use  of  the  L.  sativus  as  an  article 
of  food ;  and  other  species  of  the  same  genus  are  occasionally 
known  to  render  bread  poisonous  (Don,  Taylor,  Loudon). 
Cattle,  horses,  and  birds,  when  fed  on  the  beans,  are  said  to 
become  paralyzed  (Sleeman,  Irving).  The  use  of  bread  made 
from  the  flour  of  the  L.  cicera  has  been  known  to  establish 
complete  paralysis  of  the  lower  extremities  in  a  young  and 
healthy  man  in  a  few  weeks.  Six  or  seven  individuals  of  the 
same  family,  who  had  been  in  the  habit  of  eating  such  bread, 
suffered  more  or  less  from  similar  symptoms,  and  one  died 
(Vilniorin,  Ann.  d'Hyg.,  Avril,  1847,  p.  469;  Taylor  On  Poisons, 
p.  536). 

Symptoms  and  Phenomena. — The  paralysis  is  observed  most  fre- 
quently during  the  rainy  season  in  India — cold  and  wet  being 
perhaps  an  exciting  cause,  so  that  the  first  lameness  may  be  a 
mixture  of  palsy  and  rheumatism.  Men  who  had  gone  to  bed 
quite  well  awoke  in  the  morning  feeling  their  legs  stiff,  especially 
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at  the  knees,  their  loins  weak,  and  their  gait  uj  Fe 

does  not  seem    to   attend   the  accession   of  the    in 
phenomena;  but  pain  gets  worse,  and  eventually  the  Uml* 

me  quite  paralyzed.     The  patient  walks  with   difficulty 
toes  torn  inwards,  the  legs  waste,  and  the  great   toe  nail 
the  ground,  till,  in  persons  who  go  1  d,  the   nail  has] 

known  to  get  rubbed  down  to  the  quiet 

more  often  affected  than  females;  and  the  Myois  are  more  li*1i 
to  the  disease  thau  the  Zemindar& 

Treatment. — Some    cases    seem    to    have    been.     !► 
genenius  diet,  tonics,  the  use  of  strychnine,  and  of  Llist 
loins;  but  nothing  is  known  definitely  on  the  subject,  EMjr  hav 
we  any  records  of  the  morbid  state  of  the  spinal  marrow  in  sac 
cases.     Of  course,  the  bad  quality  of  the  food  um 


CHAPTER    XL 

PATHOLOGY    OF  THE  PARASITIC    ORDER  OF  ZYMOTIC    DISEASE 

The  Parasitic  order  of  diseases  called  from  the  fact  that 

»f  lesions  and  symptoms  of  organic 
1  nought  about  by  the  presence  of  animals  or  of  i 
have  found  a  place  to  live  and  subsist  within  or  upon  some 
organ,  or  surface  of  the  body  of  man,  or  of  other  unimaU  and 
plants.      The  diseases  of  this  order   may  be  considered   ws 
either,— (1.)  To  the  existence  of  parasites  from  tl 

:  or,  (2.)  To  parasites  from  the  I  all 

of  which  live  either  upon  some  ami;  I  v  of  the 

body,  or  within  the  substance  of  som*  ,*3ues  or  org:' 

From  the  animal  kingdom  we  have  the  entozua  a  r . 
and  from  the  vegetable  kingdom   the  parasitic  disease*  arc  dau 
to  ejriphytes  and  enfophytes.    It  is  only  recent 
been  able  to  point  with  distinctness  to  a  vegetable  paras 
ing  its  way  actually  into    the  substance  of  animal  and 

there  progressing  in  development    I)i\  If.  V.  i 
of  Anatomy  and   Physiology  in    the   Grant   Medical  Collet 
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Bombay,  has  described  a  "  'fungus  disease '  of  the  foot,  in  which 
numerous  minute  tubercles,  resembling  fish-roe,  lie  beneath  the 
muscles,"  and  affect  the  tissues  from  the  bones  to  the  skin 
(Trans,  of  the  Med.  and  Phys.  Society  of  Bombay). 

Plants,  as  well  as  man  and  animals,  have  their  peculiar 
parasites  and  parasitic  diseases  The  mistletoe  is  a  familiar 
example  of  a  vegetable  parasite;  and  the  oak  apple,  or  gall- 
nut,  is  a  familiar  example  of  an  animal  parasite  affecting  a 
plant 

It  is  known,  and  in  many  instances  it  is  capable  of  experi- 
mental proof,  that  some  of  these  parasitic  diseases  (vegetable  as 
well  as  animal)  may  be  transmitted  or  communicated  indifferently 
from  animals  to  man,  and  from  man  to  animals.  The  tape-worms, 
the  encysted,  vesicuUv>\  and  round  worms,  are  examples  of  para- 
sites intercommunicable  among  animals;  and  Tinea,  from  the 
"  Dartre  tonsurante  "  of  the  horse,  ox,  and  cat,  having  been  com- 
municated from  these  animals  to  man,  are  instances  of  vegetable 
parasites  intercommunicable  among  animals.  It  may  be  that  the 
blights  of  plants,  or  the  causes  of  them,  are  also  communicable  to 
animals  and  to  man.  We  know  that  some  of  the  diseases  of  man 
and  animals  are  intimately  related  with  famines  and  unwholesome 
food,  and  that  famines  are  due  more  to  diseases  of  vegetable  and 
animal  life  than  to  destruction  or  loss  of  food. 

The  records  of  history  furnish  numerous  examples  of  periods 
of  blight  in  the  vegetable  kingdom,  associated  with  epizootics 
among  the  lower  animals,  and  with  epidemics  affecting  the 
human  family  (See  Sir  William  Wilde  s  History  of  Ireland., 
compiled  in  connection  with  the  census  taken  ten  years  ago). 
The  relative  connection  which  these  circumstances  have  one  with 
the  other  have  scarcely  yet  attracted  the  attention  of  pathologists, 
human  or  comparative.  Here,  indeed,  is  a  wide  field  for  investi- 
gation— a  territory  almost  yet  unexplored.  The  medical  service 
of  Her  Majesty's  British  and  Indian  armies  gives  golden  chances 
for  observation,  if  the  chances  are  seized  at  the  moment,  aud  the 
observations  connected  with  the  facts  already  known.  To  the 
more  salient  of  these  facts  the  attention  of  the  student  is  here 
directed. 

Since  the  beginning  of  the  present  century,  when  Rudolphi 
published  his  systematic  work  on  the  entozoa  (1808),  almost 
every  year    has  contributed   new  and  important  facts,  which 

vol.  I.  3g 
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i  r  the  subject  of  Fcmxxii  las  ene  of  inert 

to  the   pathologist  and   the    physician.      The  I    abotzodi 

with   most  puzzling  riddles   in  natural  history   at 

dally  concerning  the  reproduction*  th  t,  and  U* 

propagation  of  parasites.     Su  long  as  170  years  ago  (16I< 
independent  nature  of  such  structures  as  the  "  hydnr ; 
established  by  Tyson  (Phil  Tram*.,  cxeiii,  p.  506);  ar 
stated  by  Pallas  in  1 7rHJ  that  all  the  cystic  worms  were  forum  « 
tape -worm  a    belonging    to   one   species — namely,    tin.* 
hydatid   tape-worm;     but   it   was   not   then    known    how   Uuar 
generation    and    propagation   was    effected.       For    a   veiy  loij 
time  the  received  doctrines  regarding  the  generatioi  <\qvA» 

stent   of   living   beings  were  tacitly  set  aside    in   behalf 
finch  "existences"      They  were  believed  to  arise  sp«>: 
Inquiry   was    thus    sot   at    rest,    curiosity   seemed     satisfied 
investigations  followed  a   fruitless   di  recti  on— as   when  obsci 
tions  were  made  on  such  cysts,  in  the  1 
them  some  evidence  of  the  existence  of  organs  of 
evidence   of  some    process    of   generation   analogoi 
prevails   in   other  animals.      Ova  were  looked    for,   and  t 
of  generation   were   looked    for,   where  neither  .p  organ; 

of    generation    existed.      The    calcareous 
the  tissues  of  those  animals  were  at  one  time  mistaken  for 
and    described   as  such,    in   the  membrane  of    the 

J),     At  last,  in  1842,  a  great  insight  was  obtained 
the  nature  of  the  generation  and  development  of  these  and 
parasites  by  the  publication  of  facts  which  si  am' 

a  certain  class  of  minute  worms  of  a   i 

found  In  stagnant  water),  the  generation  of  them  was  earned  C 
through  a  series  of  broods  produced  from  one  pai  h  b 

differing  from  the  parent  and  from  each  other      The 
this  i;n  t    v,  as  due  to  Steenstrup.     He  described   the 
under  the  name  of  *' alternation  of  generation*'  am 
Ccrcttria*   which    ultimately   live   within   the   body   of 
mol  1  u  sea  (  Plu  n  t  >rb  is  a  n  d  L  y  n  i  it  a>  its) , 

Th  i  vn tions  gave  quite  a  new  di: 

investigation;    and  Steenstrup  himself  foretold  that  the  h y 
cysts  would  be  proved  to  lie  undeveloped  Up 
capable  of  producing  a  tape-worm  after  its  (rind 

This  view  was  at  once  taken  up,  and  inde] 
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out  by  Eschricht,  Nordmann,  Von  Siebold,  Kuchenmeister, 
Krsemar,  Zenker,  Leuckart,  Weinland,  in  Germany;  Von 
Benedin,  in  Belgium;  Dujardin,  Blanchard,  and  Robin,  in 
France. 

Many  physiologists  and  physicians  of  this  country  have  been 
no  less  accurate  observers.  Barker,  Bristowe,  Nelson,  Erasmus 
Wilson,  Gulliver,  Gull,  Jenner,  Busk,  Rainy,  Cobbold,  and 
Bastian  may  be  particularly  noticed;  and  many  valuable  records 
have  been  published  in  isolated  papers  by  officers  of  the  Army 
Medical  Department. 

The  conjoint  researches  of  these  extensive  workers  have  found 
most  philosophical  expositors  in  this  country  in  Dr.  E.  A.  Parkes, 
the  Emeritus  Professor  of  Clinical  Medicine  in  University  College, 
and  now  Professor  of  Hygiene  in  the  Army  Medical  School 
(Brit  and  For.  Med.  Review,  1853) ;  in  Dr.  Allen  Thomson,  Pro- 
fessor of  Anatomy  in  the  University  of  Glasgow  (Glasgoiv  Med. 
Journal,  No.  x.,  July,  1855);  and  lastly,  in  Dr.  William  Brinton, 
in  the  Brit  and  For.  Med.-Ckir.  Review  for  1857.  From  these 
aud  many  other  later  sources  the  following  concise  account  may 
be  given  relative  to  the  parasitic  order  of  diseases,  and  their 
rational  treatment. 

Kuchenmeister  and  Von  Siebold  were  the  first  to  prove  by 
experiment  that  the  hydatid  or  vesicular  worms  were  the  young 
or  larval  states  of  tape- worms;  and  they  demonstrated — (1.)  That 
each  parasite  had  an  independent  life  of  its  own.  (2.)  That  most 
animals  have  each  their  own  peculiar  parasites — that  even 
parasitic  animals  are  themselves  infested  with  parasites — an 
observation  embodied  in  the  Hudibrasian  couplet, — 

"These  fleas  have  other  fleas  to  bite  'em, 
And  these  fleas,  fleas,  ad  infinitum." 

The  experiments  of  Kuchenmeister  and  Von  Siebold  further 
demonstrate — (3.)  That  some  parasites  pass  or  migrate  from  the 
body  of  oue  animal  into  that  of  another  (including  man),  or  from 
one  part  of  the  same  animal  to  another  cavity  or  viscus  in  it; 
such  migrations  being  required  for  the  introduction  of  the  entozoa 
or  their  ova  into  the  animals  they  inhabit,  and  where  they  undergo 
those  series  of  changes  about  to  be  described  by  which  they  reach 
maturity.  (4.)  That  thus,  through  food  or  drink,  or  both,  entozoa 
pass  into  the  human  body,  finding  their  way  into  the  most 
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tissues,  as  most  minute    ova  or   eiiihi 

they  undergo  progressive  changes  of  development  towards  mt* 

in  each  of  the  new  localities  where  they  find  subsistence  *&l 

protection. 

We  cannot  now  rest  satisfied  with  a  mere    ki 
general  appearance  of  these  so-called  "worms"  as  thej 
10  man  and  aninials.     It  behoves  the  physician  to  ascertain 
origin,  their  source,  and  their  mode  of  entrance   into  the 
they  inhabit.     The  easy  bat  unsatisfactory  hyj 
taneous    generation"   can   no   longer  be    entertained. 
contrary,   it   is   now   clearly    established    that    all    the 
entozna    are    produced    more   or  less   directly    from    f 
ova.     The  general  and  minute  anatomy  of  thee 
he  studied,  as  well  as  their  modes  of  generation,  of  rej 
and   phases    of  progressive   dovelopnien      the   \ 
phoses  of  their  individual  forms,  and  their  transmigrations 
one  animal    into   another      We  must   become  acquainted  wit 
their  existence   even  in  plants,  as  well   as  in  animals,  and 
other  animals  besides  man,  especially  in  Bttcb  anin  pi 

as  constitute  the  food  of  man — fish,  flesh*,  fowl,    mollusoa,  ad 
crustacea, — and  especially  all  fresh- water  plants,  or  jlant>  whrcfc 
grow  on  moist  ground. 

A  knowledge  of  details  relative  to  generation    an  lot* 

tion  is  absolutely  necessary  in  order  to  apprec  \tmt 

of    parasitic    diseases.       Indeed,    without    such    know! 
advance    is    likely   to   be    made    in    the    prevention     of    the* 
diseases.     It  is  this  kind  of  knowledge  which  hs 
most  important  practical  results  in  the  history  of  animal  para- 
sites, and  which   most   of  all  seems   capabl  tending 

nee   of   parasitic    diseases,   especially    in   relation    to   human 
pathology,  and  the  rational  treatment  of  such  diseasea 

Parasites* of  animal    organization    exist  in  man    and  n 
in   every  grade   of  development;    and    the    first   lesson    for   the 
student  to  learn  is,  how  to  distinguish  entozoa  which  are  sexually 
complete  from  those  parasitical   productions  which  an?    : 
of  sexual  organs,  but  which  have  long  been  regarded  as  di&t 
animals, 

At    least    thirty   well-marked    forms    of  *e© 

described  as  infesting  the  body  of  man.      The; 
inerated  in  a  classified  list  as  follows: — 
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*  LIST  OF  GENERA  AND  SPECIES  OF  HELMINTHOID   ENTOZOA  WHICH 
HAVE  BEEN  DISCOVERED  INFESTING  THE  HUMAN  BODY. 

A.  Platylmia. 
L  Cestoidea — Banded,  riband-like,  girdled,  or  tape-worms,  in  the  form  of— 
1.  Mature  sexual  parasites,  androgynous,  and  living  in  the  alimentary  canal, 
(a.)  Tctnict.  1.  Tctnia  solium  (Linnaeus),  the  common  tape-worm  of  man  in 
this  country. 

2.  „      mcdiocanellata  (Kuchenmeister),  •the  common  tape- 

worm of  man  on  the  Continent. 

3.  ,,      marginata  (Batsch,  Cobbold). 

4.  „      elliptica  (Batsch,  Cobbold). 

5.  „      acanthotrias  (Weinland,  Cobbold),  its  larva,  scolex, 

or  cysticercus  only  known. 

6.  ,,      nana  (Siebold),  a  very  small  filiform  TasnUu 

7.  „     flavopunctata  (Weinland,  Cobbold). 

8.  „      echinococcus  (Siebold). 

(b.)  Bothriocephalic   1.  Bothriocephalic  latus  (Bremser);  vel,  T.  lata  (Lin- 
naeus), the  broad  tape-worm,  endemic  to  man  in 
some  localities  only.    Its  embryo  is  ciliated  and 
developed  in  water  (Knoch). 
2.  Bothriocephalic    cordatus    (Lbuckart),    new    to 
science ;  recently  found  in  North  Greenland, 
t  2.  Immature  non-sexual,  cystic,  or  vesicular  parasites,  the  embryonic  form  of 
the  genera  sub  (a.)  ,Taznice. 
(a. )  CysticercL  1.  Cysticercus  tctnict  cellulose*  (Rudolphi),  the  larva  or  scolex 

of  the  T.  solium. 

2.  „  tctnict  mediocanellatcc  (Leuckart),  the  larva  or 

scolex  of  T.  mediocanellata. 

3.  „         tenuicollis   (Rudolphi),   the  larva  of   T.  mar- 

ginata, 

4.  „  tctnict  elliptica,  at  present  unknown. 

5.  „         tctnict  acanthotrias  (Weinland),  only  the  cysti- 

cercus found ;  mature  Tctnia  not  yet  found. 

6.  ,,  tctnict  nana%    at    present  unknown;    probably 

inhabits  insects  (Leuckart). 

7.  ,,  tctnict  flavopunctatct,  also  at  present  unknown, 
(b.)  Echinococci.    8.  Echinococcus  hominis  (Rudolphi),    the  larva   of   Taenia 

echinococcus. 
IL  Trematoda— Fluke-like  parasites. 

1.  Fasciola  hepatica  (Linnjsus)  ;  vel,  Distoma  hepaticum  (Rudolphi). 

2.  Distoma  crassum  (Busk)  ;  vel,  Distoma  Buskii  (Lankester). 

3.  Distoma  lanceolatum  (Mehlis). 

4.  Distoma  ophthalmobium  (Diesing). 

*  The  individual  names  In  this  list  are  similar  to  those  published  by  Dr.  Cobbold  in  a  number  of 
the  Lanctt.  before  the  publication  of  the  second  edition  of  this  work.  In  that  list  a  number  of  forms 
were  Introduced  for  the  first  time  by  Dr.  Cobbold,  which  had  rarer  before  been  noticed  by  any  of  our 
systematic  writers;  and  Dr.  Cobbold  took  great  pains  in  working  out  this  point  His  name,  there- 
fore, appears  to  Identify  them  in  the  list  (See  also  his  great  work  0»  PonuUm,  recently  published). 

t  MA— The  appearance  produced  in  the  flesh  of  animals  by  the  growth  of  these  reticular  parasites 
has  been  named  "the  measles,**  or  "tn+ulyjlmh." 
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5,  DtHtoma  htterophyw  (Sieeold). 

0*  BUharzia  hsMOtobfcl  {Cobbolu)  ;  vel,  Gj/MOttOpAortt*  AoBisaJo&tt*  ( 

7,    Tr-fniMuma  rtnalc  {Oella  (Jmjajk). 
H.  IfcjrithyritfiitM  pinyuicola  (TheCttler), 
fit  Hcxaihyrhlium  vcnttrum  (Trkutler), 

B.  Nematelmja. 
L  ABCARrPES— Unisexual,  body  attenuated  posteriorly,  *oii  still  taocv  wi 

rtorly,  mouth  with  tftree  tubercles,  tail  of  the  male  nam»w*r  tJua  tra 
of  the  female 

1,  Axcori*  (uinkricoideM  (LlfftfAUS)* 

2,  Atenri  flUDOLFHi,  ;  vel,  Axmri*  alata  (BsiXl> 

3,  Tritihwtphalii*  dt*par  { R  rjx) LFH 1 ) . 

II*  OXYU  RIDES— Unisexual,  body  more  attenuated  posteriorly  than  aal#rurij, 
rudimentary  tubercles  round  the  mouth,  toil  of  male  thickened. 
t  Oztfuru  vermicular'^  (BremSKR). 

IlL  Trichina— Unisexual,  cystic,  and  free, 
1,   Trichina  spiral^  {Owenj 

IV   BoLtt  luisexual,  body  slightly  attenuated  Anteriorly,  tn 

four  I  look  s,  tail  of  male  clip  shuoud, 
1.  Sdemnkyma  (Cob-bold);  vel,  Anajlontomrr  duod+t*aU  (SitBOUJt 

V.  Strongyh7S—  Unisexual,  body  attenuated  posteriorly,  mouth  ^ 
tail  of  male  cup -shaped, 

1.  Sfmrxji/Jft*  f/roTiehiulix  (CoBBOLn);  vel*  Fita 

2,  Emirongiftus  gigo*  (Dix&isq)  \  vel,  Strongutu*  rtnotU 

VI.  Speroptera— Unisexual,  tail  spiral,  and  furnished  with  nutffgraal  afpca 


I,  Speroptera  hominU  (RuDOLFHlf, 

VII.  Fil  vm^c  —  Unisexual,  body  equal  (filiform),  mouth  with  three  tubercle*,  I 
simple. 

1,  Filaria  irntis  (Dieting)  ;  vel,  Filatia  ocuU*humani  T 

2.  Fitnriii  rnuUnemk  (GMELIN). 

The  sexually  majture  entozoa  inhabit  cither  the   alimentary 
canal  of  animals  or  the  cavities  of  the  lungs;    o 
generally,  they  inhabit  such  parts  of  the  body  n  q  imme- 

diate or  free  communication  with  the  external  air.     ( 
hand,  the  noii-tiexual  or  immature  entozoa,  while  parasitic,  nil 
live  enclosed  in  cysts;  such  cysts  being  situated  cither  in 
parenchyma  of  organs,  or  in  close  internal  cavities — c.*j..  the 
within    secreting    tubes,  blood-vessels,  and    the    like.      In    such 
places  these  nou-sexuul  p&ra&itdfl  are  all  proved  to  be  intxmpUt* 
animals.    They  are  the  embryos,  larva*,  or  early  forma  of  entosoa, 
which  only  attain  to  sexual  maturity  by  migration  fr<  ,  iacu 
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of  their  earlier  abode  into  the  alimentary  canal,  or  pulmonary, 
or  other  open  cavity  of  different  animals.  Or,  leaving  their 
encysted  parasitic  state  in  the  condition  of  larvae,  they  reach 
maturity  in  a  free  state,  when  they  are  developed  in  water,  in 
earth,  mud,  or  upon  moist  plants,  or  in  other  conditions  favourable 
for  them. 

The  cystic  or  vesicular  entozoa,  established  by  Rudolphi  as  a 
separate  order  of  parasites,  are  to  be  distinguished  from  those 
which  are  not  vesicular,  but  which  are  also  enclosed  in  cysts. 
Some  of  the  early  parasitic  forms  of  round  worms,  as  well  as 
others,  are  thus  enclosed  in  cysts  (Trichince  spiiulis).  All 
entozoa  so  encysted  are  found  to  be  immature;  and  in  no 
instance  has  the  encysted  entozoon  been  known  to  attain  sexual 
completeness,  however  well  grown  it  may  appear  to  be,  so  long 
as  it  remains  enclosed  in  a  cyst  Sometimes  cysts  only  are  found, 
which  may  be  identified  as  pathologically  altered  conditions  of 
cystic  or  encysted  entozoa.  When  free,  all  the  e  entozoa  come 
at  last  to  acquire  sexual  organs,  and,  when  they  have  arrived 
at  maturity,  to  exercise  the  function  of  sexual  reproduction. 
The  number  of  fecundated  ova  which  most  of  them  produce  is 
enormous.  In  a  tape-worm,  or  ascaris,  there  are  many  millions; 
but  "the  struggle  for  existence"  consigns  the  greater  part  of 
them  to  death  as  the  food  of  animals  unfavourable  to  their  growth 
as  parasites. 

The  process  of  fecundation  and  the  development  of  the  embryo 
from  the  ovum  have  now  been  actually  observed  in  a  consider- 
able number  of  the  parasitic  entozoa;  and  it  is  to  be  remembered, 
as  a  general  fact,  that  the  development  of  the  ova  rarely  takes 
place  in  the  same  animal,  or  in  the  same  part  of  an  animal,  where 
the  parasitic  entozoon  has  passed  its  life  and  has  exercised  the 
generative  function.  There  is  either  a  migration  from  a  parasitic 
to  a  free  condition  for  a  time  (c.  g.t  Guinea  worm,  A  ^cavities,  Cer- 
car  ice);  or  from  one  animal  into  another  animal,  the  free  condition 
intervening  (e.  g.t  Bothriocephctius);  or,  lastly,  the  migration  may 
take  place  from  oue  part  to  another  of  the  same  animal  who  is  the 
unfortunate  host  (e.  g.,  T.  spiralis;  and  cases  of  tape-worm  giving 
rise  to  Cydicercus).  Some  entozoa,  known  only  as  incomplete  or 
immature  animals  in  the  parasitic  mode  of  life,  attain  to  sexual 
maturity  in  the  free  state ;  others  again,  and  perhaps  the  greater 
number,  after  living  free  for  a  time,  become  sexually  complete 
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u\  the  parasitic  condition  (e>g.,  the  Aso 
o$phalua). 

11  The  migrations  or  ohatigefl  of  habitation  of  tke  entozoa,  or  Ui 
i>r  embryos,  Appear  to  take  place  in   ft  variety   of  %v 

»ut  of  the  body  of  the  inhabited  animal  with   the  Gi«oaf 
other  excretioDa;  str*>ndt  by  their  being  iutro.i  budi«« 

inhabited   animals  with    their  food  or   drink;    third,    by 
piercing  the  integument  or  other  tissue  by   thei 

membranes  and  parenchyma,  entering  the  blood-vessels,  bt : 

!>i)\   them,  and   subsequently  piercing  their  coats    to 
Bttuationa 

"  Some  of  these  entozoa  are  directly  developed  from  tfaeil  ■  b*n 

undergoing  more  remarkable  changes  than  those  vv  I,  kuowu  uxualK 

to  accompany  the  process  of  embryonic  evolution  in  many  i 
Other  entoEoa  are  subject  to  individual  metamorphoses*  or  the  emtryv 
passe*  thmngh  successive  stages  of  development,  of  ao  remarkabV  • 
character  as  to  mask  the  regular  sequence  of  the  phenatnetia  of  progres- 
sive formation.  There  are  others  of  the  entozoa  which  are  subject  to  itiB 
greater  changes  in  the  progress  of  their  existence, — changes  upon  wfcica 
great  light  has  recently  been  thrown  by  the  remarkable  research**  rf 
Staenstrup  and  others,  iu  regard  to  what  has  been  culled  alternate 
generation  or  metagetvm&  Thus  some  of  the  entozna,  1>j  n  non^xxwl 
process,  undergo  that  peculiar  form  of  muitn  in  which  the  im 

ditto  progeny  of  development  from  the  ovum  is  dissimilar  from  the 
parent,  but  produces,  without  the  aid  of  sexual  organs,  another  progrnf, 
which  either  itself,  or  by  repetition  of  an  analogous  j 

parental  form,     This  is  a  process  of  the  nature  of  an  internal  ** 
external  gemmation,  which  i3  often  attended  witi 
plication    of    the    number    of    individual*       In    some   ento&ia,    again* 

Linorpliosix  and  metagenesis  are  combined.     It  is  -   |JK 

external  conditions  necessary  to  maintain  these  varieties   of  I  he 
states  must  be  different,"  (Allen  Thomson,  Glasgow  Med.  Jwtmalt  L  c) 


The  lesions  and  diseases  caused  by  the  i 
cither  tend  to  embitter  existence  than  to  cause  death;  and  they 
ai<    especially  frequent  amongst  soldiers.     With  >n — 

namely,  in  the  case  of  the  immature  cystic  parasites— t 
induced  are,  as  a  rule,  not  severe;  indeed,  it  is 

asitiam  that  it  should  not  actually 
animal  from  which  it  deriyea  its  own  subsistence. 

It  is  the  immature  parasites  which  tend  to  dastr 
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their  host  by  the  lesions  they  induce,  and  the  destruction  of  parts 
which  they  cause,  when  they  pass  from  one  place  to  another,  or 
from  one  state  to  another  onwards  to  maturity.  Thousands  of 
mature  worms  infest  children,  yet  they  do  not  appear  ill.  But 
such  is  not  always  the  innocent  history  even  of  the  mature 
worms, — undefined  illnesses,  violent  and  sudden  pains,  febrile 
phenomena  like  typhoid  or  rheumatic  fever,  chronic  inflamma- 
tions, wastings,  convulsions,  chorea,  epilepsy,  amaurosis,  apoplexy, 
giddiness  (staggers  in  sheep  and  horses),  are  the  grave  results 
which  sometimes  befall  human  or  other  animals  who  may 
become  the  unfortunate  hosts  of  such  undesirable  guests  as  mature 
or  immature  encysted  parasites.  Sometimes  even  death  is  the 
result. 


CHAPTER  XII. 


DETAILED  DESCRIPTION  OF    THE   PARASITES,  AND   OF  THE  LESIONS 
ASSOCIATED  WITH  THEM. 

Section  I. — The  Entozoa. 

TAPEWORMS— Cestoidea. 

Definition. — In  their  mature  condition  the  tape-worms  are  all 
more  or  less  jointed  entozoa,  of  a  riband-like  form,  marked  with 
bands,  or  girdled.  Each  mature  joint  or  segment  is  of  herma- 
phrodite conformation,  containing  at  once  male  and  female 
reproductive  organs,  which  produce  fecundated  ova.  In  their 
immature  condition  the  embryo  penetrates  the  tissues,  and  becomes 
encysted.  In  this  stage  of  development  they  are  known  as  the 
"  cystic  entozoa." 

Pathology. — Eight  varieties  of  true  tape- worms  have  been  found 
in  man,  and  two  varieties  of  the  Bothriocephalus.  But  two  only 
of  the  true  tape-worms  are  of  frequent  occurrence — namely,  the 
T.  solium  and  the  T.  mediocanellata.  The  former  is  the  one 
endemic  in  this  country;  the  latter  is  the  more  common  tape- 
worm on  the  Continent  and  in  South  Africa. 
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The  Bothriocephalus  hdits  is  endemic  in  some  well- 
locnlities,  chiefly  in  continental  Europe;  and  the  J5,  cordatw  is 
new  to  science,  having  been  but  recently  found  in  North  Green- 
laud  (Leuckart).  These  tape- worms  have  been  known  for  a 
very  long  period;  but  they  have  not  always  been  distinguished 
from  each  other.  Indeed,  the  distinguishing  diameters  an?  bel 
recently  known.     They   have   often   been   o  led    tog 

under  the  name  of  "solitary  worm,"  because  it  was  believed 
they  lived  singly.     This,  however,  is  a  mistake. 

The  T.  solium  and  T.    '  Iota  appear  at  first  flight 

be  very  similar  to  each  other  in  general  appearance,     T 
is  much  the  larger  of  the  two.     It  is  only  in  the  alimentary  canal 
— the  small  intestine  of  man — that  they  become  sexually  nut 
in  natives  of  France,  Italy,  Holland,  Germany,  and  <  I  itatit 

The  Tmnid  has  been  also  found  in  Egypt,  and  is  very  n  io 

natives  of  Abyssinia; — so  common  is  it  there,  that  its  absence  is 
the  exception  to  the  rule.  The  affection  is  there  looked  upon  as 
a  natural  occurrence;  and  so  genera]  is  this  belief,  that  when  i 
slave  is  sold  into  Abyssinia  he  provides  himself  with  a  plentiful 
supply  of  kousoo — the  local  remedy  for  expelling  the  para* 

The  Mature  Tape-Worm  Pa<m$i 

1.  Tamil  eoUwm. — It  is  the  common  tape* worm  of  thi- 
composed   of  segments   of  variable   size,    numb 
to  1,000;  and   these  being  endowed  with  considerable 
tile  power,  the  length  of  tape* worms  varies  greal  also 

does  the  width  and  thickness,     Nine  to  thirty  y  be 

quoted  as  average  measurements  of  length.  The  body  narnnil 
from  the  posterior  to  the  anterior  extremity,  till  t  heed 

it  becomes  a  mere  thread,     The  parenchyma  is  soft  and  white, 
with  microscopic  calcareous  particles,  sometimes  mistaken 
(because  they  mv  round  or  OTa!  red  throu 

part 

The  Head  (fig,  1)  is  very  small,  but  it  may  be  i*een  with  the 
naked  eye  to   be  of  a  globate    or  triangular  form  lack 

grained  into  its  substance,  which  may  U  u» 

of  blood.  On  the  most  anterior  part  of  the  head,  with  the  aid  of 
a  lens  magnifying  twenty-three  or  twe  diameters,  I 

circular  projections,  eqtri  from   each  other,  may  be 
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Each  has  a  circular  disc  or  cup,  surrounded  by  a  rim  of  dense 
tissue.  The  parasite  is  able  to  elongate  and  retract  these  projec- 
tions; so  that,,  while  opposite  ones  are  put  forward,  the  two  others 
are  kept  back.  Between  the  suckers,  and  anterior  to  them,  is  a 
convex  protuberance  or  rudimentary  proboscis,  which  is  imper- 
vious, and  surrounded  by  a  double  row  of  hooks  (fig.  1,  a,  also 
fig.  2).  These  are  siliceous,  and  number  twelve  to  fifteen  in  each 
row.  The  shape  of  these  is  peculiar.  They  consist  of  a  straight 
stem  or  handle,  a  middle  nob,  and  a 
distinct  hook  or  claw,  surrounded  by 
a  sheath  or  sac.  Bremser  believes 
that  a  taenia  loses  these  as  it  gets 
old;  or  it  may  shed  them  periodi- 
cally by  rows;  and  being  lost,  they 
may  not  be  renewed,  and  so  the 
parasite  may  be  got  rid  of  in  the 
course  of  nature. 

The  head  terminates  a  long  and 
slender  neck,  on  which  there  are 
transverse  markings,  but  no  visible 
joints  or  articulations.  Such  joints 
distinguish  the  body;  and  these 
joints,  segments,  or  zoonites  are 
united  end  to  end  in  a  single  linear 
series. 

The  characters  of  the  segments 
vary  at  different  parts  of  the  body. 
They  are  square  or  oblong;  and  in 
the  mature  part  of  the  animal  the 
length  of  them  is  equal  to  twice  the 
width.     The  anterior  border  of  each 
segment  unites  with  the  anterior  or 
previous    segment,   and   is   thinner 
than   the   posterior  border,   and  also    narrower.     The   posterior 
border  is  thick,  and    projects  or    overlaps  the   border  of  the 
segment  next  in  order,  and  is  undulating  or  indented.     The 
lateral  margins  incline  to  each  other  anteriorly.     The  two  surfaces  • 
are  flat  or  slightly  elevated  towards  the  centre. 


&*  l-# 


*  Head  and  neck  of  Taenia  solium.— (a.)  Circle  of  books. 
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Each  mature  segment  con tains  male  and  female  organs  of  gener- 
ation.   The  opening  at  the  side  of 
each  segment  is  the  sexual  apen 
indicated  by  a  prominent    pa] 

$  supposed  to  be  a 
These  openings  are  sen 
one  side  and  sometimes  at  the 
otberT  Two,  three,  or  four  con- 
secutive augments  may  have  then 
on  the  same  side,  or  on  opposite 
sides;  but  there  is  no  regular  alter- 
*2.m  nation.     With  a  lens  a  cup-shaped 

depression   mny  be   seen,  showing  two  mesial  aperture*      From 
one  of  these  a  I-  I  or  rudi mental  penis  projects,  connected 

with  a  horizontal  (de  anal 

(sometimes    indi  by    dark 

pigmentary  material}  from  a  ve- 
sicular hody  in  the  middle  of 
the  posterior  end  of  the  segment 
(Owen). 

Behind  this  male  orifice  is  the 
opening  to  the  female  ot 
a  canal   leading  to  a   ! 
organ,   which    is    the    oral 
k  germ-stock.   These  parts 
distinctly  developed  the  fiu 
the  segments  examined  are  frmn 
the  head  end  of  the  worm,    V> 
the  head  continues  to  adhci 
its  circles  of  booklets  attd  oacula, 
to  the  mucous  mem  f  the 

intestine,  the  last  or  caudal  joints. 
when  they  have  arrived  at  .vxu&I 
maturity,  are   Bepar 
or  in  numbers  together,  and  new  joints  are  at  the  same  time 
lually  formed  behind  the  head,     Thus  growth  and  dev« 


Fur  .;i.t 


*  Circle  of  hr.K>ks  more  highly  magnified  {aft*  '  T|. 

f  1  of  faftta  *olmm  magnified.  ^(.-  Ik  it*  ptf«ttji 

cover  or  sheath -skin  .  (6. 1  Lemniscus?  ■  .  \  The  ov  j  ■ 

(r,|  The  uterus;  if.)  The  water  vmcuUt  system  of  vessels  (afar 
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ment  take  place  mainly  towards  the  neck  of  the  parasite,  by  a 
] >rocess  of  transverse  fission ;  and  thus  a  segmented  individual  or 
compound  animal  appears  to  grow.     This  segmentation  of  indi- 
vidual links  by  transverse  fission   ceases  when   the  organs  of 
generation  begin  to  develop  themselves  in  them ;  and  when  those 
are  complete,  the  segment  or  link  has  arrived  at  sexual  maturity 
or  completeness.     It  is  now  called  a  proglottis.    Thus  all  the  new 
segments  come  to  be  developed  between  the  head  and  those  which 
are  advancing  to  sexual  completeness ;  and  if  the  characters  of 
complete  sexual  development  be  taken  as  the  distinctive  mark  of 
individuality,  then  each  segment  of  the  tape- worm  may  be  looked 
upon  as  a  distinct  animal ;    and  this  separation  by  fission   or 
segmentation  may  be  considered  as  analogous  to  what  takes  place 
in  the  medusae  or  polypes — a  kind  of  alternate  generation,  in 
which  the  segments,  zoonites,  or  proglottides  may  be  regarded  as 
making  up  a  colony  of  animals.     It  is  only  in  the  alimentary 
canal  of  man  and  other  animals  that  the  tape-worms,  or  cestoid 
entozoa,  attain  to  sexual  maturity ;  and  in  all  of  them  the  ova 
are  fecundated  before  being  discharged,  and  may  often  in  the 
T.  solium  be  perceived  to  have  undergone  the  first  stage  of  their 
development  before  they  are  excluded  from  the  oviduct  of  the 
mature  segment.     The  expulsion  of  the  ova  occurs  in  some  one  of 
the  following  ways: — (1.)  The 
impregnated  segments  separate 
from   each   other,  and  passing 
out  of  the  body  singly  or  in 
numbers   with   the    faeces,    or 
without  any  faecal  evacuation 
become  decomposed,  and  so  the 
eggs  are  set  at  liberty.      The 
activity  of  these  separate  seg- 
ments is  retained  for  a  considerable  time  after  passing  out  of  the 
body — a  circumstance  which  led  to  their  being  at  one  time  taken 
for  a  distinct  species  of  worm,  to   which  the  name  of  Vermes 
cucurbitini  (from  resemblance  to  a  pumpkin  seed)  was  applied. 
The  contracted  appearances  of  a  segment  during  its  movements 
out  of  the  body  are   represented   by  the  forms  shown  in  the 
accompanying  wood-cut  (fig.  4.) 

*  Proglottides  of  a  Taenia  (mediocancllata)  in  various  stages  of  contraction  (after 
Leuckabt). 


Fig.  4.* 
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One    may    readily    observe  the  activity  disphi; 
beauties  of  nature  as  they  disport  themselves  on    the   re« 

i  uded  excrement  of  almost  every  const  i 
joints  may  be  seen  to  become  violently  contracted  after 

their  expulsion,  as  if  the  stimulus  of  physical  die 
new  situation  provoked  excessive  contortions.      Tin*  long  - 
joints  thus  expelled  become  still  more  elongated   by  contmd 
of  their   transverse   fibres,    while   the  alternate    coi 
these  fibres  with  the  longitudinal  ones  cause  shortening  of  the 
joint  to   such   an   extent   that   it9   breadth    exceeds  its 
Such    a    sequence   of    contractions    produces    movement*    w 
simulate  those  of   progression  in  a  worm,   and   thus  these  «g- 
its  may  be  seen  to  move  some  little  distant-  the  spot 

on   which   they   may  have   first  fallen,  discharging   ova    d»i 
their   inarch  from  the  interior  of  the  segment       (2 
thus  discharged  through  the  genital  pores  of  the   mat 
meats;  and  if  the  segment  be  slightly  squ  may 

be  pressed  out     Such  a  contingency  is  not  unlike]  .pen 

within  the  rectum,  when,  by  constipation  or  otherwise,  the  ma- 
tured joints  are  retained,  ami  constitutes  one  of  the  rioQB 
dangers  which  the  matured  tape-worm  inflicts  on  the  ani 
inhabits,  and  one  of  the  strongest  indications  for  its  i 
It  has  been  recently  ascertained  that  in  one  or  t 
the  presence  of  a  Cysticercus  cellulosm  (the  embrj 
BoHum)  has  been  found  to  co-exist  with  the  pr< 
existence  of  a  T.  solium  in  the  intestinal  canal  of  the  human 
Bui  jeet  (&)  The  mature  joints  of  the  adult  tap  n,  in 
some  instance*,  to  undergo  a  disintegration  within  t 
of  the  animal  they  live  in.  Thus,  Kuchemneistcr  OH  one  occasion 
found  the  wall  of  the  large  intestine  of  a  dog  occupied  by  a 
white  sandy  powder,  the  particles  of  wliic 

the  microscope,  turned  out  to  be  innumerable  ova  of  a  T*  trrrtst* 
which  lived  higher  up  the  bowel,  accompanied  by  iU  s 
joints. 

The  mature  segments  are  often  expelled  from  the  I  -dura 

at  the  rate  of  six  or  eight  a  day,  and  they  exhibit  evii 
active  vitality  for  some  time.     Moisture  is  favoural!  ain- 

taining  ll.ic.jr  existence,  and  for  favouring  the  spread  of  the  egji 
oyer  berl  .  ground  fruit,  or  vegetables*  which  may  become 

the  food  of  man  or  of  cattle* 
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The  structure  of  these  ova  (fig.  5)  is  peculiar;  and  the  provi- 
sions possessed  by  their  coverings  for  preserving 
the  embryo  are  important  points  for  considera- 
tion in  connection  with  their  transmissions 
through  apparently  impossible  conditions  into 
the  bodies  of  animals,  where  they  become  further  w 
developed ;  and  in  connection  with  their  powers 
of  resistance  to  therapeutic  agents  (which  have 
been  called  anthelmintics  or  vermifuges)  admin- 
istered for  their  removal 

It  is  only  in  their  earlier  stages  of  develop- 
ment that  they  are  really  the  analogues  of 
ordinary  ova.  In  the  blind  extremities  of  the 
oviducts  of  the  mature  joint  of  the  tape-worm  <*•> 
the  shells  of  the  ova  appear  to  be  composed  of 
a  calcareous  transparent  substance;  and  by  the 
time  the  ova  reach  the  central  segments  of  the 
tube  their  hitherto  transparent  calcareous  shell 
becomes  not  only  much  thickened,  but  is  con- 
verted into  a  dark-yellow  or  brown  mass,  in  the 
interior  of  which  the  embryo  is  formed,  at  first 
of  the  simplest  structure,  and  most  minute,  being 
only  about  ™>th  part  of  an  inch  in  size.  The 
admixture  of  these  organic  elements  with  the 
calcareous  shell  imparts  to  it  that  extraordinary 
power  of  resistance  to  chemical,  and  even  me- 
chanical, violence  which  it  certainly  possesses. 
Dilute  acids  and  alkalies  have  little  immediate 
effect  on  this  leathery  husk;  and  even  after 
hours  of  immersion  in  them,  scarcely  more  than 
a  slight  swelling  and  transparency  is  produced 
upon  the  shell.  It  is,  therefore,  no  matter  of 
surprise  that  after  months  of  exposure  to  warmth 
and  moisture,  or  to  cold  and  dry  air,  the  pulpy, 
putrid,  or  dried-up  mature  segments  of  tape-worms 
should  yield  ova  which  show  no  sign  of  degeneration  or  decay. 


-X-r^      <*•*■ 


Fig.  «.• 


*  Development  of  tbe  ovum  of  Tcenia  solium.— (I.)  Previous  to  segmentation  ;  (2, 
3,  4,  5.)  Segmentation  in  the  impregnated  ovum;  (6.)  Appearance  of  the  early 
embryo,  with  its  three  pairs  of  siliceous  spikelets;  (7.)  Mature  condition  of  the 
ovum  containing  the  embryo  enclosed  within  its  leathery  case  (after  Liugkart). 
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A  more  or  less  speedy  death  of  the  expelled  segments  is  fo 
by  their  putrefaction,  hastened,  it  may  be,  by  warn  it 
ture.    The  eggs  in  their  interior  are  then  set  free,  to  L 
winds,  waters,  or  other  agents,  wherever  accident  may  «l 
Thus  they  may  lie  to  rot  upon  the  soil,  or  they  may  \ 
as  food  by  various  animals  which  feed  on  such  minute  pari 
food.     The  minority  of  these  eggs,  after  many  and  I 
ings  of  this  passive  nature,  may  at  length  be  I  uncon- 

sciously by  some  unfortunate  animal  with  its  food 

Within  the  alimentary  canal  of  the  animal   which  i 
unfortunate  as  to  eat  the  egg,  a  small  embryo  of  m 
form  ia  set  free  from  the  ovum  by  the  rupture  of  th* 
husk  which  encloses  it.      Such   rupture  is   absolutely  i. 
to  liberate  the  embryo,  and  may  be  effected  by  rae< 
lcneo,  such  as  friction,  or  crushing  by  the  teeth,  iu  mastication 
of  the  food,  rather  than  by  solution  <>v  digestion  in  the  stomach 
Animal   heat  does  not  seem  to  be  alone  sufficient,  imr  is  met* 
moisture  sufficient  to  lil  be  embryo;  which  when  set  free 

ei insists  of  little  more  than  a  highly  contractile  vesicle  about 
same  size  as  the  yolk  of  the  ovum.     It  is  peculiarly  a] 
progression,  by  boring  its  way  through  the  most  deli 
On  one  aide  of  it  are  placed  three  pairs  of  spikelets;   one  pair 


points  forwards,  and  the  two  other  pairs  are  so  placed  that  a  pair 
is  towards  opposite  sides  of  the  embryo,  or  at  right  angles  to  the 
These  spikelets  are  shown  in  the  last  two  dmw- 


aeterior  pair, 
ings  of  fig.  5. 

The  embryo  when  free  is  named  a  u proscoU*-"  ami 
life  on  its  own  account  by  efforts  at  active  inigmti 
vigorous  exercise  of  the  spikelets  it  makes  a   passage   thr 
membranes,  walls  of  vessels,  and  textures  of  solid  viscera 
reach  localities  where  it  becomes  encysted,  and  passes  another 
phase  of  existence.     The  first  portion  of  its  path  is  piem--. 
bringing  close  together  the  several  pairs  of  6]  bo  as  to  form 

a  kind  of  wedge-shaped  stiletto.     The  lateral  pairs  of  these  spike- 
h  ts  are  then  brought  backwards  to  a  rectangular 
they  thrust  the  embryo  forwards  in  the  direction  in  which  th* 
anterior  pair  of  spikelets  pointed.      Similarly   i  I   actions 

eventually  accomplish  progression  to  a  resting-place  ;  and  the 
action  may  he  aptly  compared  to  the  movements  of  the  arm* 
and  attitude  of  the  head  of  a  swimmer,     But  this  active  coign* 
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tion  is  not  the  sole  means  by  which  the  embryo  Tcenia  is  enabled 
to  traverse  the  animal  body.  The  embryo  may  penetrate  a  mes- 
enteric vein,  when  it  will  at  once  be  swept  onwards  by  the  current 
of  the  blood  to  the  portal  vein,  and  passing  into  the  minute  rami- 
fications of  the  portal  system,  may  find  a  resting-place  in  the 
liver.  Leuckart  has  found  the  embryos  of  tape- worms  in  the 
blood  in  such  large  numbers  that  he  inclines  to  regard  the 
currents  of  the  blood  in  the  vessels  as  the  ordinary  and  more 
usual  channels  for  the  migration  of  the  embryos.  It  also  explains 
the  wide  diffusion  of  tape-worm  embryos  as  cysticerci  or 
echinococci  in  various  stages  of  development  throughout  different 
viscera  of  the  body,  where  they  become  encysted,  and  especially 
their  very  frequent  site  in  the  liver,  peritoneum,  and  mesenteiy. 
Thus  far  completed  and  encysted,  the  embryo  is  called  a  "  scolex." 
The  embryos  of  Echinococci  and  Ocenuri  give  rise  to  numerous 
8colice8,  which  complete  their  development  into  tape-worms  in 
the  alimentary  canal  of  another  animal,  when  that  animal 
happens  to  eat  the  liver  or  brain  containing  the  cysts  of  such 
Echinococci  or  Cosnuri;  but  the  embryos  of  such  echinococci 
or  coenuri  tape-worms  find  their  way  into  man  or  animals  with 
drinking-water,  or  with  raw,  uncooked  articles  of  vegetable  diet 
from  moist  soils,  such  as  salads,  roots,  fallen  fruit,  all  of  which 
may  be  doubtless  so  exposed  as  to  receive  the  germs  or  ova 
containing  the  embryos,  passed  along  with  faecal  excrement  of 
dogs  especially,  and  which,  after  being  dried,  are  carried  by  wind 
or  water  in  all  directions. 

The  third  stage  of  development  consists  in  the  formation  of 
segments,  which  are  first  seen  in  the  form  of  marks,  like  girdles, 
surrounding  that  portion  of  the  entozoon  next  to  its  oscula  and 
hooklets,  and  which  terminate  in  a  caudal  vesicle.  It  is  now  an 
incomplete  segmented  Tcenia,  and  in  scientific  nomenclature  is 
called  a  Strobila;  and  the  development  to  this  stage  may  occur 
while  the  entozoon  is  still  within  the  closed  cyst  which  has 
formed  round  it. 

It  is  only  in  the  alimentary  canal  of  animals  that  the  last  and 
perfect  stage  of  development  is  attained,  by  the  tape-worm  reach- 
ing sexual  maturity.  The  segments  or  links  marked  off  by  the 
bands,  joints,  or  girdles  in  the  encysted  Strobila  embryo  become 
mature  segments  by  the  development  of  sexual  organs  within  them. 
This  only  takes  place  after  the  Strobila  embryo  has  passed  into  the 

vol.  l  3  H 
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alimentary  canal  of  an  animal  which  can  afford  it  a  place  Uj  l\\ 
and  spend  the  rust  of  his  days  as  a  fixture  attached  by  its  he 
to  tli  *  -  mucosa  membrane.  The  human  alimentary  canal  t*  an  ufl 
chosen  place  of  the  T  §oliwn  and  T.  med 

worm  forms  complete  sexual  segments  or  links,  each  beta 
hermaphrodite,  and  tending  to  separate  when  completely  mat 

After  living  for  some  time  in  this  prolific  condition,  and  ! 
produced  often  a  very  large  number  of  joints  and  »u 
quantity  of  ova,  the   existence  of  this   troubles* 
terminated  by  the  separation  of  the  animal  from  its  attach) 

the  intestiJuil    u 
When  tb 

be  that  the  circlet  of  book- 
lets,   beii 
cally,  or  being 

not     i   '  at 

thus   the    pi 
and  ram 

of  a  maj 

thus 

termination,      T 
length 
then    igi  ox- 

1     while-    some 

how* 

the   credit    of    its    death 
The   api 

ia  recorded  and  measured  by  yards  of  tape-worms,  wht 
ingeniously  bottled  by  worm-doctora  ai  ire 

advertised  to  have  been  passed  by  Join  Sarah  iir 

r  they  had  been  dosed  with  the  "infallibl 
The  length  of  the  tape- worm    in  the  h 

I  thirty  feet,  and  there  are  grout 

*  llr.ul  nfLhr  /,  drawn  wiili  r  Lurid*  by  A^utoEt- 

Jill iv  from  one  of  three  apeciraena,  ft]  eQ  im  pptii 

tities  of  a  aoldiaf  who  died  at  Port  Pitt  m 
l  Ilujse.     The 
Museum  of  the  Army  Medical  School  at  Nutley. 
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that  the  T.  solium  may  attain  to  this  size  in  the  human  intestine 
in  about  three  or  four  months. 

2.  Tcenia  mediocaneUata. — This  is  a  bookless,  flat-headed  tape- 
worm, the  cysticerci  and  embryos  of  which  are  developed  in  the 
muscles  and  internal  organs  of  cattle  (Leuckart);  and  man 
becomes  infested  with  this  tape-worm  by  eating  imperfectly 
cooked  veal  and  beef  in  which  the  cysticerci  abound.  It  was  first 
discovered  by  Kuchenmeister  in  1855,  and  then  shown  by  him  to 
be  different  from  the  T.  solium.  Its  head  (fig.  6)  is  large,  obtuse, 
and  truncated,  and  carries  no  hooks.  Its  sucking  discs  are  much 
larger  than  those  of  the  T.  solium,  as  if  to  compensate  for  the 
want  of  the  hooks.  Its  segments,  when  mature,  separate  easily. 
The  ovaries  are  simple,  giving  off  sixty  lateral  parallel  branches. 
The  eggs  are  similar  to  those  already  described. 

The  T.  Tnediocamellata  has  been  found  in  several  instances  of 
invalid  soldiers  who  died  at  Fort  Pitt,  and  at  the  Royal  Victoria 
Hospital  at  Netley.  In  one  instance  three  very  large  and  long 
worms  existed  in  the  small  intestines,  each  of  them  precisely 
similar  in  all  respects.  The  soldier  in  whose  intestine  they  were 
found  died  of  diabetes  mellitus,  and  he  had  been  a  cook  for  many 
years  to  a  military  mess  at  the  Cape  of  Good  Hope;  another  ease 
was  that  of  a  soldier  who  had  been  also  a  long  time  at  the  Cape. 

3.  The  Tcenia  rnarginata,  produced  from  the  Cysticercus  tenui- 
collis,  is  only  as  yet  known  to  infest  man  in  its  immature  state 
as  a  cysticercus.  The  full-grown  tape- worm  being  found  in  the 
dog  and  wolf,  it  is  often  confounded  with  the  T.  serrata,  from 
which  it  differs  in  its  comparatively  bulky  size  and  the  peculiar 
form  of  its  hooks.  The  proglottides  nearly  equal  in  size  those 
of  the  T.  solium.  In  its  scolex  or  immature  condition  this 
parasite  has  a  very  wide  distribution;  for,  in  addition  to  its 
occasional  presence  in  man,  it  has  likewise  been  found  in  various 
monkeys,  in  cattle  and  sheep,  reindeer,  and  in  many  other  rumi- 
nants; in  horses,  swine,  and  even  in  squirrels.  Its  Iiabitat  is  for 
the  most  part  the  peritoneum  (Rose  and  others).  The  cysticerci 
occasionally  attain  an  enormous  size. 

4.  The  Tcenia  elliptica,  whose  cysticercus,  or  embryotic  con- 
dition, is  not  yet  known,  is  common  to  cats  and  dogs,  and 
is  known  to  infest  man  (Eschricht,  Leuckart).  Weinland 
believes  that  the  cysticercus  will  be  found  in  flies,  and  that  dogs 
obtain  the  larvae  by  snapping  at  dipterous  insects. 
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5.  Twuia  ac<tt<th>>trUwt  like  the  T.  tfl  only  k 
in  man  as  an  embryo  or  eysticercus.      From 
them  w e it1  fi .> u n  d  in  them u scl es  o f  a  wen 

by  Dr.  Jeffries  Wyman  in  1845,     The  woman  was  a  subj€ 
in  ill-.'  diflascting-room  at.  Richmond,  United  States,    The  i 
of  this  parasite  is  famished  with  tin  >f  hook- 

each  row. 

6.  Tttinla  nana,  when  fully  grown,  attains  a  leie.  ighl  i 
lines,  and  oarriaa  from  150  to  170  joints.  -sm» 

tially  the  same  in  form  as  those  of  other   Tamda,  old 
very   minute,   and    have    a   peculiar  form,  owing  t 
approximation   of  the    claw    and    of   the   ante 

LircKAKT),  which  gives  them  a  ''bifid"  appa 
comparatively  large  and  obtuse,  with  a  long  neck.     It  uras 
described  by  Biiharz  in  1851,  having  been  found  iu   1 
intestine  of  a  young  man, 

7-  Tahiti  ffavopiutcLttft  measures  about  eight  to  twelve  inches 
long.  The  proglottides  are  short,  and  there  is  a  yellowish  sjwi, 
clearly  visible  to  the  naked  eye,  situated  about  tin  »:^acb 

joint,  which  reminds  one  of  the  colour  and  situation  of  the  genital 
organs  as  seen  in  the  Hot)  aim.     The  reprodui  ticea 

OCCar  all  along  OOe  side  of  the  worm,  and  the  Qggp  are  unusually 
large.     Only  one  instance  of  the  occurrence  of  this  para* 
record:    it  was  obtained   in  considerable  numb'  Dr, 

Palmar  in  Massachusetts,  in  1842,  from  an  infant  nineteen  m- 
old.     They  were  expelled  without  medicine,  their  presence 
havi ng  bee n  suspected  ( W i:i  xi,\ n  I  U>). 

8.  The  Ttr  int.  echinococctts  is  very  o  m  in  Iceland,  wl 
in  its  encysted  immature  state,  it  is  the 
endemic  disease  amongst  the  inhabitant 

nail  one,  consisting  of  not  more  than  fchre  r  segments, 

and  not  much  larger  than  an  in  eh,  and  carry: r 
to  thirty-six  hooklets.      It   is  found  in  lar  in   the 

intestines  of  d<  iga 

The  Botkriocephalii  although  classed  with  tape*  worms* 
essentially  fnni!  Two  species  h  D  found  in  man. 

namely, — (L)  ]i  '>t&  latus;    and  (&)  Bothrio 

corda(u8. 

9.  The  Bothriwpl,'  ts  is  endemic  chiefly  in  the  • 

of  Europe,  and  is  found   more  especially  in    Russia,  Sweden, 
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Norway,  Lapland,  Finland,  Poland,  and  Switzerland.  The  inhabi- 
tants of  the  French  provinces  adjoining  Switzerland  are  infested 
with  both  species. 

Instances  of  Bothriocephalus  latus  are  said  "to  have  occurred 
both  in  England  and  France ;  but,  when  carefully  inquired  into 
as  to  their  history,  it  will  be  found  that  this  parasite  maintains 
a  very  fixed  geographical  distribution.  For  example, — Of  the 
six  specimens  in  the  College  of  Surgeons  of  England,  one  is  from 
a  native  of  Switzerland;  one  from  a  Russian  belonging  to  the 
Russian  embassy  in  London;  one  from  a  person  who  had  been 
travelling  in  Switzerland ;  a  fourth  happened  in  the  practice  of 
Dr.  Gull,  in  the  person  of  a  little  girl  from  Woolwich,  where  there 
is  always  a  number  of  foreign  ships  and  sailors,  bringing  with 
them  native  food  and  water ;  another  was  passed  by  a  native  of 
Russia,  who,  after  a  long  residence  in  England,  paid  a  temporary 
visit  to  his  birthplace,  and  returned  to  England  with  this  parasite 
as  a  pleasant  memento  of  his  native  country. 

The  liability  to  this  form  of  parasitic  disease  appears  to  be 
greatest  towards  the  sea-coasts  and  along  river  districts.  Huss, 
of  Sweden,  describes  it  as  extremely  common  on  part  of  the 
Lapland  frontiers,  in  Finland,  and  on  the  shores  of  the  Gulf  of 
Bothnia.  On  the  extreme  coast  there  is  scarcely  a  family 
altogether  free  from  it — old  and  young,  rich  and  poor,  native 
and  emigrants,  alike  suffer  from  this  worm ;  and  in  one  or  two 
large  towns  on  the  mouths  of  rivers  at  least  two  per 
cent,  of  the  population  experience  its  attacks.  On  pass- 
ing inland  the  frequency  of  the  disease  diminishes,  until, 
eight  or  ten  leagues  from  the  coast,  rivers,  or  lakes,  it 
almost  ceases  to  be  found.  The  natives  believe  it  to  be 
hereditary.  Dr.  Huss  attributes  it  to  the  use  of  salmon, 
(Brit,  and  For.  Med.  Review,  1.  c.) 

The  head  of  the  Bothriocephalic  latus  is  peculiar, 
and  very  different  from  the  T.  solium.  It  is  of  an 
elongated  form  (fig.  7),  compressed,  with  an  anterior 
obtuse  prominence  into  which  the  mouth  opens;  an 
opaque  tract  extending  from  the  mouth  separates  two 
lateral  transparent  parts  which  are  supposed  to  be  de- 
pressions. There  are  no  traces  of  joints  till  about  three  inches 
from  the  head;  and  throughout  the  entire  body  the  segments 
have  more  length  than    breadth.      The  whole    length  of  the 
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mature    parasite    varies    from   six    to   twenty    feet       It    i 

greyish-white  or  yellow  colour;   and  the  ova  are  v 

giving  the  mature  segments  a  very  marked   a] 

neck  is  not  always  obvious,  for  the  worm  has  tbe  powei 

ing  it  long  and  thin  or  thick  and  short;  and  tlj 

segments  to  be  seen  in  it,  but  merely  prominent  ri  The  i 

when  they  become  fitet  apparent,  are  nearly  square;  Irat 
,8a.     afterwards  they  become  much  wider  than  t) 
There  are  two  orifices  01 

ment;   the  anten  d  with  a 

organ  of  generation,  the  posterior  is  vith  th* 

female.    The  proglottides  are  never  passed  bat 

always  in  chains  of  many  links,  and  particuL 

ruary,  March.  October,  and  November,     1 

an  always  discoverable  in  the  fa 

with  a  perfectly  translucent  operculated  ca 

which  tli  ented  yolk  is  distinctly  ^ 

the  period  of  discharge  of  the  proglottides  th*.-  ovasbow  m 

stage  of  segmentation  of  tbe  yolk     The 

in  a  mi  udded  with   vibratory  cilia, 

aentation,  protected  by  the  capsule  in  fresh  w 
raontlis  after  the  expulsion  of  the  proglottides,      V 

nvd,    the    lid   of    the   capsule   opens   up,   and     the    oil 
embryo  escapes   (fig,   8a-),  and  becomes   globular  in 
tnoree  acti\<  nt   for  a  considerable   period  (a  wuok). 

during  this   period    they   do   not   succeed   in   ol 
to  the  intestine   of  an  animal   adapter!    f»r 
they  lose  the  ciliated  mantle,  and  perish.     When  tin 
are   introduced  by  experiment   into  the  f  man 

the  Bcolices  and  mature  Bothrwcepkah  found. 

nients  in  which  living  embryo*  were  introduced  by  imjiL 
tion  between  the  brain  and  dura  mater,  and  into  the 
dogB,   also  under  the   skin  of  frogs,  and   by  injection  into  Um 
Unod-vessels  of  mammals,  give  a  negative  result; 
devflupment  int 

ments  with  tbe  scalices  of  the  Bothn 

fiah  lead  to  negative  bs;  just  as  tbe  ^h  with 

the  eggs  themselves.      It  is  therefore  justifl  tssume  I 

drinking- water  from  lakes  and   rivers  is  the  medium    through 
which    the  living  embryos   of   the   BoU  dus  kUu* 
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their  way  into  the  intestines  of  men  and  of  mammals,  (Dr. 
J.  Knoch,  Peter8burger  Medicinische  Zeitsckrift,  1861;  Cob- 
bold,  L  c.) 

10.  Bothriocephalu8  cordatus. — This  species  (fig.  9,  a)  has  only 
very  recently  been  described  by  Leuckart,  who  received  about 
twenty  specimens  from  Godhaven,  in  North  Greenland,  one  of 
which  was  from  the  human  intestine.  The 
parasite  measures  about  a  foot  in  length, 
and  exists  in  dogs  in  considerable  abund- 
ance. It  differs  from  Bothriocephalic  lotus 
in  the  form  of  the  head,  which  is  heart- 
shaped  (fig.  9,  b  and  V),  or  obcordate,  short, 
and  broad,  and  set  on  to  the  body  without 
the  intervention  of  a  long  neck.  The  seg- 
ments are  distinct  from  the  very  commence- 
ment, near  the  head;  and  so  rapidly  do 
they  increase  in  width,  that  the  anterior 
end  of  the  body  becomes  lancet-shaped. 
About  fifty  joints  are  immature;  and  in  the 
largest  example  Leuckart  counted  a  total  of 
660  joints.  It  displays  a  greater  number  of 
the  calcareous  corpuscles,  and  a  greater 
number  of  lateral  uterine  processes  (Leuck- 
art; Cobbold,  "Remarks  on  the  Human 
Entozoa,"  in  Proceedings  of  Zoological  So- 
ciety, Nov.,  1862). 

The    Immature    Tape-worms,  Non-sexual, 
Gystic,  or  Vesicular  Parasites. 

These  entozoa  are  variously  spoken  of 
by  the  older,  and  even  by  many  recent 
writers  on  medical  subjects,  under  the  vague 
terms  of  hydatids,  cysts,  and  acephalocysts. 
They  all  inhabit  the  closed  cavities  of  ani- 
mals, or  they  are  enclosed  in  cysts  in  the 
more   solid    parenchyma  of    their    organs.  fr 

They  are  represented  by  the  solices  or  second  stage  of  the  tape- 
worm embrj'o,  and  consist  of  a  Taenia*  head,  provided  with  a 

*  (a.)  Bothrioceplialus  cordatus,  natural  size;  (6.)  Head,  back  view,  magnified 
5  diameters;  (&'.)  Upper  part  of  body  and  head,  magnified  2  diameters. 
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ftimihr  circle  of  booklets  and  four  oscula,  and  this  head  is  unit 

neck  to  a  vesicular  body  of  variable  size.     These  are 
believed  to   be,  as  already   described,   vailed   forms    of   Ta 
mthryoHi  <>f  which    the  following  are  known  to  infcst  varic 
uf  the  human  body: — 
I,  The  Cystkercits  cdl  ls  seen  in  man  and  in  tl 

consists  of  a  vesicle — conical,  glistening.  bite — a 

fluid;    to  tins  a  head   is   attached    by  B  narrow  pedicle  or  nerk, 
which    Is    tl  iely   lined — the    lines    approaching    to  rug? 

towards  the  reticle.     Its  size  varies  in  soli d  thai 

•>f  a  small  pea  to  a  targe  marble;  but  in  free  c:tv  .-h  as  in 

the  ventricles  of  the  brain,  it  attains  a  larger  size.     The  head  ami 
neck  can  be  drawn  as  if  into  the  vesicle,  so  that  the  form  and 
appearance  of  the  parasite  may  thus  bo  very  much  altei 
external  cyst  encloses  the  parasite  when  it  inhabits  a  solid  vi*rua, 
such  as  the  substance  of  the  liver,  or  amongst  the  connev 
tissue  of  muscle;   but  in  close  cavities,  su eh  as  tbf  the 

ventricles  of  the  brain,  there  is  no  enveloping  cyst,  and  the 
parasite  floats  free  within  the  cavity.     In  these  more  1i 
ditions  it  tends  to  grow  more  like  the   form   of  a  tape-worm, 
and  if  it  happens  to  be  in  the  eye,  it  may  sooi 
fixing  its  hooks  in  some  of  its  delicate  textures.     The  i-vst  v. 
envelops  the  parasite  is  developed  at  the  expense  of  t\ 
which  the  parasite  imbeds  itself,     They  h.v 
the  heart,  liverf  choroid  plexus,  the  brain,  in  the  tissue  b  :vrcea 
the  sclerotic  and  the  conjunctiva,  in  the  anterior  and  j 
chambers  of  the  eye  (Mackenzie),  and  in  the  retina  (CttA? 
The  head  resembles  that  of  the   T>  soli  inn,  and  carries  thirty- 
two  hooks  in  two  rows,  and  the  neck  varies  greatly  in  lei 
The  parasite  is  especially  frequent  in  domestic  swine,  and   in 
them   it  produces  the  appearance  known  as   the  *' measles," 
"measly  pork*' 

i\  TheCgw&  trnnia  mediocaneUata  is  ;  intbe 

muscles  and  internal  organs  of  cattle.     For  our  I  f  the 

1 1  state  of  the  T.  ata  we  are  mainly   i 

to  Professor  Lcuckart,  of  Giessen.     He  has  artificially  rem 
in  the  flesh  of  calves,  from  the   eggs   of  o 
and  recent  experimental  researches  incontestillv  that 

"  measles1'  of  cattle  give  rise  to  the  T.  mediiwi. 
two  calves  with  the  fresh  eggs  of  the  T.  n 
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them  the  proglottides  of  this  parasite.  The  first  animal  he  ex- 
perimented on  died  from  a  violent  attack  of  the  measle  disease ; 
and  on  dissection  the  muscles  were  found  filled  with  measles,  or 
vesicles  containing  imperfectly  developed  scolices.  On  the  second 
occasion  a  smaller  number  of  proglottides  (in  all  about  fifty)  were 
administered,  and  the  febrile  symptoms  again  appeared  with  such 
virulence  that  Leuckart  thought  this  animal  would  die  also.  For- 
tunately, after  the  lapse  of  a  fortnight  from  the  commencement  of 
symptoms,  some  abatement  of  the  disease  took  place,  and  this 
gradually  continued  until  the  animal  was  perfectly  restored  to 
health.  Eight  and  forty  days  subsequent  to  the  earliest  feeding 
experiments  (which  were  continued  at  intervals  for  eighteen  days) 
Professor  Leuckart  extirpated  the  left  cleido-mastoid  muscle  of 
the  calf,  and  whilst  performing  the  operation  he  had  the  satisfac- 
tion of  seeing  the  cysticercus  vesicles  lodged  within  the  muscles. 
They  were  larger  and  more  opalescent  than  those  of  the  Cysticer- 
cus tcenice  cellulosce,  but  nevertheless  permitted  the  recognition  of 
the  young  worms  through  their  semi-transparent  coverings.  The 
heads  of  the  contained  cystieerci  exhibited  all  the  distinctive 
peculiarities  presented  by  the  head  of  the  adult  Strobila  (the 
T.  mediocanellata).  Taking  the  results  of  this  experiment  in 
connection  with  previously  ascertained  facts,  the  most  unequivocal 
evidence  is  brought  together  that  man  becomes  infested  with 
the  T.  mediocanellata  by  eating  imperfectly  cooked  veal  or  beef  in 
which  the  cystieerci  abound. 

3.  The  Cysticercus  tenuicollis  is  rarely  found  in  man,  but  it 
has  occasionally  been  found  in  the  mesentery  and  in  the  liver. 
Eschricht  and  Schleissner  have  shown  that  these  Cystieerci  are 
sometimes  associated  with  the  Echinococcus  in  Iceland,  (Cobbold, 
1.  c.) 

4,  5,  6,  and  7  require  no  special  notice.  . 

8.  The  Echinococcus  hgminis' is  the  larva  of  the  T.  echino-  \iOeuu* 
coccus;  and  the  first  accurate  description  of  the  immature  form  of  *^Wv^" 
the  parasite  was  published  by  Bremser  in  1821.  These  parasites 
have  been  and  are  still  often  indifferently  named  "  hydatids  "  or 
"echinococcus  cysts;"  but  English  writers  have  restricted  the 
term  "  hydatid  "  to  designate  the  enveloping  cyst,  and  the  term 
**  echinococcus"  to  signify  the  contained  entozoon.  The  Echino- 
coccus is  an  extremely  common  parasite  of  the  human  body.  It 
has  been  found  in  the  kidneys,  lungs,  liver,  brain,  heart,  spleen, 
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tea,  breaste,  tissue  of  the  throat,  and  the  bftMs ;  fend 
(infrequently  discharged  with  the  expectoration,  or 
In  the  Icelandic  endi  due  to  tin 

«t  of  the  body  in  winch  it  has  m 
its  occurrence  is  Iceland  ta  a  remarkable  example  of  the  preva- 
lent* <<t'>zott  in  the  human  subject  It  appears  that 
he  people   of   that  country  have    been  for  florae  tin. 

a  great  extent  under  this  \  tblfl   hj 

which   mainly   affects    the    liver,  \ 
texture,     Eschricbt,  writing  to    Von   Siebold, 
i  ended  itself  to   such    an   alarming 
th  of  the  whole  population  of  Iceland  are  aA  th  it,  \ 

that  it  is  attracting  considerable  attenti 
produces  a  long,  protracted    ilhn  h  a 

death,  and  means  of  cure  have  not  yet  been  i 
Biebold  considers  it  "probable  that  this  die 
immense  quantity  of  doga    kept  in   Iceland  for  th 
herding  sheen  ami  cattle"  i 

;  Allen  Thomson,  1.  c* ;  also  Le&red 
63), 

In  some  cases  only  a  single  "hydatid  tumor7  is  d<  i    ir. 

an  organ  or  part;  but  occasionally  two,  trove,  or  m 

y  be  found.     These  "hydatid  tumors"  coi 
firmJ  fibrous  capsule,  of  a  tint  which  varies  with  tl  q  ii 

which  it  may  be  developed.     In  the  liver  they  an?  r  of 

a  yellowish  tinge.     The  capsule  adheres  intimately  to  I 
rounding  tissue,  and  is  abundantly  supplied 
Bands  of  connective  tissue  may  be  aeen  stret'  from 

the  capsule,  and  incorporating  it  with  the  tissue  in   which 
imbedded.     Within  this  capsule, and  completely  filling 
A  gelatinous,  translucent,  grey  bladder  or  bladd- 
numerous  concentric  hyaline  layers,  giving  a  h 
to  a  section.     It  is  finely  granulated  in  some  | 

highly  elastic*     (2+)  A  very  thin  and  delicate-  ineml 
spread  over  the  interior  of  this  elastic  hyaline   bladder,  «** 
innermost  layer  of  the  "hydatid  tun 

i  (ltr\Li;v  ,  in< 
Bpoo  the  germinal  membrane  of  1 

studded  with  Innumei  hnflparent  cells,  varying  in  extremes 

of  measurement  from  Th  to  iA*th  of  an   inch.      I 
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seat  of  the  development  of  innumerable  Echinococci;  and  to  this 
membrane,  in  a  fresh  hydatid  tumor,  they  are  found  connected 
by  a  delicate  membrane,  either  singly  or  (more  commonly)  in 
clusters,  the  number  of  individuals  on  the  cluster  varying  from 
ten  to  a  hundred  or  more,  as  shown  in  the  annexed  wood-cut 
(fig.  10). 


Fig.  10.* 

On  close  examination  with  the  naked  eye  these  groups  present 
the  appearance  of  a  number  of  delicate  white  particles  upon  the 
inner  surface  of  the  germinal  membrane;  and  when  the  aggrega- 
tion into  groups  consists  of  many  individual  embryos,  they  may 
be  seen  through  a  transparent  cyst.  They  are  the  scolices  or 
embryos  of  the  T.  echinococcus  in  various  stages  of  develop- 
ment. The  "hydatid  tumor"  is  filled  and  distended  with  a  clear 
watery  fluid,  with  numerous  large  and  small  vesicles,  more  or  less 
clear  and  transparent,  floating  free,  or  so  closely  packed  together 
that  they  cannot  be  removed  without  some  degree  of  pressure. 
Some  of  them,  particularly  the  smallest,  adhere  to  the  germinal 
membrane.  They  vary  in  size  from  that  of  a  millet-seed  to  a  size 
as  large  as  a  goose's  egg,  and  their  number  not  unfrequently 
amounts  to  several  hundreds  (560,  Pemberton),  or  even  thou- 
sands (7,000  and  8,000,  Allen,  quoted  by  Ploucquet  and 
Frerichs).  The  larger  of  these  free  vesicles  sometimes  contain 
smaller  ones  of  a  third  generation,  and  occasionally  they  in  their 
turn  contain  others  of  a  fourth  generation.  The  size  of  the 
"hydatid  tumor"  and  the  germinal  membrane  must  increase 
and  grow  according  to  the   number  and   size   of  the   daughter 

•  Fig.  10. — Groups  of  Echinococci,  showing— (1.)  The  pedunculated  connection 
between  these  parasites  and  the  germinal  membrane;  (2.)  Their  occurrence  in 
groups,  envelojKxl  by  a  very  delicately  thin  membrane,  continuous  with  the 
germinal  membrane  (after  Erasmus  Wilson). 
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Fig,  11* 


>*]es,  and  in  proportion  to  the  quantity  of 
which  is  sometimes  rendered  slightly  opaque  by  the 

floating  free  in  it.     From  th<  nod 

distension  of  these  enclosed  vesicles  it  is  difficult  to    H 
for  examination;  and  when  they  are  punctured,  their  fluid 
teats  issue  from  the  reside  in  a  jet  of  tied 

by  the  contractile  power  of  the  elastic  tissue;  and  if  tin 
be  of  a  sufficient  size,  the  vesicle  will  roll  up,  ami  tarn  itself  in 

out.     The  Echinooocew  embryo  varies 
in  size  from  Ath  to  Ath  oj 
length    in    the    contracted   state,    and 
from    Ath    to 
elongated   form,    Tin 
length  are  according 
the  parasite  is  extruded   or  retracted 
within    the    vesicle.      Th  eted 

state  in  which   the   1  icted 

within   the   vesicle  is  the  form   roos* 
mouly  seen  in  the*' hydatid  tumor,"  after  removal  from  the 
organ  in  which  it  was  developed     In  this  state  it  is  □  lob- 

ular or  oval,  and  slightly  flattened  at  the  opposite  polea      In  the 
elongated  state*  when  the  Lend  is  extruded  and  th 
outside,  the  parasite  is  usually  larger  at  the  cephalk 
there  may  he  seen  four  suctorial  prominences  and  the  ci 
booklets. 

The  Echt.  vary  much  in  regard  to  the  number  of 

■lie   booklets   they   display   at  certain  inter 
not  HiitficienUy   to  give  ground  for  specifi 

made  amongst  them;  and  while  the  number  of  hook*  rim  mutes 
in  all  the  forms  of  Eckinococci   that  have  been  de*  Uif 

alleged  differences  in  the  si]  character  of  these   hook 

have   reference   to   the   degree   of  development  of  the 
Lkuckart,  Cubbold),      These  hooks  are  arranged  ill  a  double 
fcstnnn,  round  a  membranous  disc  (fig*   1~.  A),  and  from 

tnty-eight,  thirty-four,  forty-six,  or  even  fifty-two.    They  aw 
aged  in   two   rows  (fig.   12,  A),  one  row 
hooks  than  the  other;  the  longer  ones  m  mt  t^*>' 


•  Fig.  11. —Two  oei  from  m  "hydatid  tumor, *    Tb»  • 

nwted  within  tliw  verier  j  r  bus  th©  head  * 
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an  inch.  They  each  possess  a  gentle  curve,  so  that  there  is  a 
concave  and  a  convex  border,  and  a  base  (fig.  13,  6  c)  which 
encroaches  on  the  concave  border  for  nearly 
half  its  length.  The  base  is  broader  than 
any  part  of  the  hook,  and  has  a  bifid  end. 
These  hooklets  move  on  the  central  bifid 
process  as  on  a  pivot  (fig.  13,/,  g,  k).  Hook 
sacs  may  be  distinguished  with  a  suffi- 
ciently powerful  lens.  These  hooklets  are 
of  so  minute  a  size,  and  at  the  same  time  so 
extremely  characteristic  and  important  in 
diagnosis,  that  the  annexed  wood-cuts  (figs. 
12  and  13,  after  Erasmus  Wilson)  may  give 
an  idea  of  their  shape  and  arrangement 

The  head  of  the  worm  is  separated  from 
its  body  by  a  groove,  and  at  its  opposite 
pole  is  an  umbilical  depression,  which  gives 
insertion  to  the  peduncle  which  fixed  it  to 
the  germinal  membrane  (fig.  1 1,  a). 

As  the  growth  of  the  "  hydatid  tumor  " 
advances,  the  external  enveloping  capsule 
gradually  loses  its  uniform  thin  and  smooth 
character.  It  becomes  rigid,  fibrous,  or 
even  cartilaginous,  while  its  inner  surface 
becomes  rough  and  uneven,  covered  here  and  there  with  lami- 
nated deposits.  Frerichs,  of  Berlin,  has  seen  such  capsules 
completely  surrounded  by  a  calcareous  shell;  and  the  thicker 
and  more  rigid  the  capsule  becomes,  the  greater  is  the  resistance 
opposed  to  the  further  growth  of  the  Echinococci,  which  may 
even  be  thus  arrested,  so  that  the  parasites  die,  and  a  spontaneous 
cure  results  (Cruveilhier,  Frerichs). 

Compound  "hydatid  tumors"  have  been  found  in  which  the 


*Fig.  12 — (A.)  An  Echinococcus  viewed  transversely,  the  head  being  directed 
towards  the  observer;  «,  «,  suctorial  discs.  The  hooklets  are  seen  to  encircle  a 
membranous  disc. 

f{A.)  The  circle  of  hooklets  seen  upon  its  under  surface ;  thirty -four  in  number, 
seventeen  long  and  seventeen  short.  (B.)  6,  c,  Lateral  views  of  the  separate 
hooklets— A,  The  base ;  c,  The  central  extremity,  or  bifid  process  of  the  base ;  e, 
Hooklets  viewed  upon  the  concave  or  inferior  border ;  /,  gt  £,  A  diagram  illustrating 
the  movements  and  position  of  the  hooklets.  The  dotted  line  represents  the  outer 
surface  of  the  neck,  and  runs  through  the  fixed  point  of  the  three  hooks. 
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cavity  is  multilobular.     Outgrowths  or  buds  form,  wh 
■i;n *  chars  the  lesion  (Buhl,  Virchow,  I 

It  hn*  been  usual  to  consider  that  there  are  tw 
i  illy  referable  to  different  t 
they  alt  nofl  s  one  and  the  aatne.    Tl 

prevalent  in  Iceland  are  known  to  occur  indifferently  in  men  and 
oxen;  and  arc  sometimes  so  prevalent  that  about'* 
all  the  cases  of  disease  are  referable  to  this  cause;  and  generally 
vi\.\  members  of  one  family  suffer  (Li 

Acephalocysts  were    first  described    by  b  «if 

membranous  cysts.      In   the  pn  *te  of  s  are 

las  abortive  I  net  or  Sch  tefic 

other  i>f  those  kinds  in  which  th 
Remains  of  booklets  have  been  found  in  them:  and  r 
oft!  tnih'H  be  seen  lobe  predselj  similar  la  thai 

of  the  EckiTiQGQCCUA  cyst     They  h  □  Found  in  all  thoee 

phi.  cad  Ecki 

abound — !#.,  liver,  spleen,  kidney ,  bladder,  and  in  tl  roses 

of  boi 

Thus  we  have  seen  that  each  kind  of  Tasilia  h 

own  definite  vesicular  embryo,  but  each    T 
Qysticercus  or   Sckinoc  md  all    of   f 

being  developed  ed  i nto  T\  wnia  when  tra : 

cnentary   canal    of   a  suitable    animal;    and  the 

development  of  in  man  and 

other  animala  in  consequence  of 
ripe  ova  they  contain,  being  eaten  with  their  foo 

The  experimental  proof  of  these  statements  icfpa) 

■ntific  merit  of  Kuchenineister  to  hav 
menta  which   date    BO   far    back    as   1851;  i 
tnd  cimfiniK  d  my  othei 

30JF,  ZKXKKR,  LecUCYUT,  l»,  KiN 

The  experiments 
ani.  on  the  human  body. 

Id  and  othei  rased  from    Dr.   Allen  Th 

[uable  paper  in   ( 
1sr>r»,  and  which  d>  be 

Relation  between  the  Cystic  and  the  Cestoid  Entozoa. — ' 
pL-riments  mainly  consist  ii  nig  the  j  ao 
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animal  with  the  ova  or  larvae  with  which  it  is  designed  to  affect 
it.  The  first  experiment  of  this  kind  was  performed  by  Kuchen- 
meister  in  1851.  He  caused  young  dogs  to  eat  with  their  food  a 
number  of  the  Cysticercus  pisiformis  of  the  rabbit  and  hare,  and 
found  that  after  some  weeks  these  Oysticerci  were  converted,  in 
the  intestine  of  the  dogs,  into  the  T.  sermta. 

The  more  important  of  the  experiments  devised  and  performed 
by  Von  Siebold  confirm  these  results,  and  are  described  by 
him  in  his  Essay  on  Tape-worms.  They  may  be  arranged  as 
follow : — 

First  Series. — Ten  young  dogs  were  fed  with  the  C.  pisiformis 
from  the  rabbit,  and  being  killed  and  opened  at  different  succes- 
sive periods  afterwards,  the  gradual  progress  of  conversion  of  the 
Oysticerci  into  Tcenice  was  carefully  observed  in  their  intestines. 
It  appeared  that,  by  the  action  of  the  gastric  fluid  in  digestion, 
first  the  cyst  and  then  the  caudal  vesicle  of  the  Cysticercus  were 
dissolved  in  the  dogs  stomach ;  but  the  head  and  neck,  resisting 
entirely  the  solvent  action,  passed  into  the  duodenum.  Here  they 
soon  became  attached  to  the  mucous  membrane;  and  after  an 
interval  of  only  two  or 'three  days  they  were  seen  to  enlarge,  the 
head  and  neck  undergoing  little  change,  but  the  body  elongating, 
and  transverse  grooves  appearing,  which  afterwards  became  more 
marked,  and  divided  the  body  into  segments.  In  less  than  two 
months  these  Teenier,  had  attained  a  length  of  ten  and  twelve 
inches;  in  three  months  they  were  from  twenty  to  thirty  inches 
long,  and  the  reproductive  organs  were  fully  developed  in  the 
last  or  caudal  segments,  which  then  began  to  separate  as  pro- 
(f  lot  fides. 

Second  Series. — These  experiments  were  made  by  feeding 
young  dogs  with  the  ft  tenuicollis,  which  is  common  in  domes- 
tic cattle,  and  of  which  the  vesicle  often  attains  a  large  size. 
Having  found  that  the  vesicle  was  invariably  destroyed  by 
digestion,  Von  Siebold  contented  himself  thereafter  with  giving 
the  heads  only  to  the  dogs,  removing  artificially  the  vesicle.  Six 
young  dogs  were  the  subjects  of  this  experiment,  which  was 
conducted  in  a  manner  similar  to  the  first,  and  with  the  same 
result — namely,  the  formation  of  tape-worms,  which  reached  their 
full  development  in  forty-eight  days,  and  corresponded  exactly 
with  T.  sermta. 

Third  Series. — In  this  set  of  experiments  the   ft  cdlulosm, 
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from   the  flesh  of  the  hog,  was   employed     Four  young  dogs 

nnl   at  different  times   a  number  of  these 
their  food,  and  on  being  opened  at  different  intervals  afterward* 
tape-worms,  winch  resembled  exactly  the  T.  •  ound 

in  their  intestine,  in  various  stages  of  advancement  correspond- 
in  j  to   the   length  of  time  that  had  elapsed     V-  wa* 

struck  with  the  close  resemblance  of  this  T.  servata  of  the-  dog 
to  the  common  T.  solium  of  man,  and  after  an  aa 
son  of  various  examples  of  these  entozoa,  concludes  that  thejr  ate 
identical,  and  not  to  be  specifically  distinguished,  or  that  at  most 
they  are  varieties  of  the  same  species,  dependent  □  the 

difference  of  their  parasitic  habitations. 

Fourth  Series. — This  series  of  experiments  was  porfo 

L6  manner  as  the  last,  but  with  the  heads  or  s«  f  the 

ngfrfoZitfj  the  entozoon  so  well  known  in   conn* 
with  the  disease  called  *'  sturdy"  and  "  sta  which  it 

when  infesting  the  brain  <rf  sheep  and  cattle.     In  order  that  th** 
nurus  might  be  procured  alive,  the  dogs  <  l  mi 

were  earned  to  a  part  of  the  country  where  a  i 
were  affected  with  the  u  sturdy."     In  the  in t 
seven  dogs  fed  with  the  Ccenuj'ua,  great  number-  wen? 

found,  at  successive  periods  and  in  different  deir  mc*s~ 

inent;  in  thirty-eight  days  the  Tosnim  had  arrived  at  maturity, 
and  appeared,  like  those  in  the  previou  ri meats,  to  e 

spond  exactly  with  T*  sei^mta  and  T  ,  in  two  other  dog* 

the  experiment  was  rendered  nugatory  by  the  dogs 
distemper  at  the  time. 

Fifth  Series. — The  last  of  the  experiments  related   1 
Siebold  were  made  with  the  Eckinacoceiia 

cattle,  which  are  probably  not  specifically  different  from  thnc<eof 
man.     As  many  as  twelve  }Toung  dogs,  and  also  a  foj 
quantity  of  the  small  Echinococci  in  milk  ;  and  on  being  examined 
at  various  periods  from  the  commencement  up  to  twen 
there  were  found,  in  all  different  stages  of  develo]  mall 

Tan  la:  totally  different  from  any  observed  in  the  pre 
rnents,  or  indeed  from  any  accurately  distinguished 
by  hehninthologists.      Von  Siebold  proposes  to  call  iety 

T.  tikinoeoccm*    It  is  remarkable  for  its  veiy  small  aise — not 
much   longer  than  an   inch;    and    for  the   small  numbt U 
joints — which  never  amounted  to  more  than  three;  and 
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circumstance  that  the  reproductive  organs  are  confined  to  the 
two  last  segments,  and  the  caudal  joint  separates  as  a  proglottis 
at  a  very  early  period. 

The  last  experiment  to  be  noticed  may  be  looked  upon  as  the 
most  interesting  of  alL  Having  the  opportunity  of  repeating  on 
a  condemned  criminal  the  experiments  which  he  had  previously 
performed  on  animals,  Kuchenmeister  contrived  to  give  to  this 
man,  at  seven  successive  times  between  130  and  12  hours 
previous  to  his  execution,  mingled  with  various  articles  of  food, 
a  number  of  Cysticerci  from  the  hog  and  some  from  the  rabbit. 
"  They  appear  to  have  been  partly  disguised  by  their  resemblance 
to  the  grains  of  rice  in  warm  rice  soup ;  partly  by  their  like- 
ness to  the  small  bits  of  paste  in  a  kind  of  vermicelli  soup ;  and 
partly  foisted  on  the  unhappy  wreteh  by  being  substituted  for 
the  small  lumps  of  fat  in  blood-puddings  "  (Brit,  and  For.  Med.- 
Ckir.  Review,  Jan.,  1857,  p.  119).  After  death,  a  number  of  young 
Tcenice,  in  different  stages  of  advancement,  were  found  in  the 
intestine ;  the  greater  number  of  them  loose,  but  a  few  attached 
to  the  mucous  membrane.  The  form  of  the  hooklets,  and  other 
circumstances,  induced  him  to  regard  these  tape-worms  as  the 
T  solium.  There  were  no  traces  of  the  Cysticerci  last  swallowed ; 
and  Kuchenmeister  was  of  opinion  that  those  only  which  were 
first  taken,  and  which  were  quite  fresh,  had  been  converted  into 
Tcenice,  and  that  those  taken  later,  being  dead,  had  been  digested 
with  the  food.  Leuckart  made  a  similar  experiment.  He  fed  a 
man  thirty  years  of  age  with  Cysticerci  from  a  pig,  and  in  two 
months  the  man  had  Tcenice. 

But  the  enthusiastic  Germans  were  not  yet  content  with  the 
proof  M.  Humbert,  of  Geneva,  experimented  on  himself.  On 
the  11th  December,  1854,  he  swallowed  fourteen  fresh  Cysticerci 
in  presence  of  MM.  Vogt  and  Moulini£.  Early  in  March  of 
1855  he  felt  the  presence  of  Tcenice,  and  discharged  fragments  of 
them. 

With  regard  to  the  converse  experiments,  the  following  facts 
may  be  related: — 

Kuchenmeister,  having  previously  caused  the  production  of 
the  T  serrata  in  a  dog,  by  feeding  him  with  the  C.  cerebralis 
from  a  sheep,  gave  to  young  lambs  some  of  the  ripe  joints 
or  proglottides  of  this  Tcenia,  and  by  the  fifteenth  day  the 
usual  symptoms  of  sturdy  began  to  appear  in  the  lambs.     Kuch- 

vol.  l  3  I 
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cnmeister  sent  some  of  the  same  Tmiice  to  Yau    Beneden  at 
Louviiin,  to  Eschricht  at  Copenhagen,  anil  to  Leuekart  at  Giesflon 
all  of  whom,  in  separate  experiments,  caused  lambs  in  t ; 
manner  to  take  tl^-  TwniiB  segments  with  their  food,  and  in  al) 
cases  the  same  result  followed — namely,  the  ocenn  - 
symptoms  of  durdy  &t  a  period  of  from  fifteen  to  eight 
after  the  mature  segments  of  TamicB  were  given.      The    same 
experi merit   had  likewise  been  performed   by   Dr.   Haul* 
Dresden     He  caused  six  young  lambs  to  swallow  the  living  am 
mature  segments  of  af  They  all  died  of  tli.  nou* 

disease]  and  the,  C<miurua  cysts  were  found  in  the  brains,  bent, 
lungs,  and  voluntary  muscles.     The  symptoms  comnn 
fifteenth  day;  and  in  point  of  time  their  appearance  was  euri» 

LStanty  the  vertigo  being  obvious  between  the  fifteenth 
eighteenth  days  in  all  the  experiments. 

Several  of  these  experimenters,  having  examine]  carefully  tb* 
lambs  so  affected,  were  able  to  detect  the  progi 
formation  of  the  Cwnmnui  in  the  cortical  substance  of  the  brain, 
where  alone  these  entozoa  seemed  to  attain  the  ti  irm 

form.  There  were  abundant  traces  of  them  in  the  heart* 
diaphragm,  and  other  muscles,  and  also  under  tli 

rimeuts;  but  in    these  situations  they  appeared  to 
be  abortive;  while  in  the  brain  they  gradually  grew,  and  in  some 
instances  the  vesicle  had  there  attained  the  size  of  i 
The  brain  was  in  all  instances  marked  with  in 
its  surface,  indicating  probably  the  track  of  the  2  yos; 

for  at  the  end  of  each  of  these  tracks,  in  the  early  stages,  were 
found  the  minute  Cfl 

ther  confirmation  of  the  fact  of  the  i 
of  Tomia  into  cystic  *  tUozoa  has  been  afforded  by  an  experiment 
of  Leuckart's,    which    merits  separate    mention.       I  the 

complement  of  the  relation  between  the  C  fartf  of  the 

mouse  and  the   T,  CTQ^icoUlS  of  the  cat      Has  his  pa©* 

session   a   family   of  white   mice,    which    h  yed  Ibr 

various  experiments,  and  in  none  of  which  had 
of  the  liver  been  perceived,  he  gave  to  six  out  of  twelve,  with 
their  food  and  drink,  the  ova  of  the  T.  ►beamed  by 

breaking  up  the  ripe  joints  or  proglottides  of  this  tape- worm 
from  i  cat.  Four  months  afterwards  he  (bund,  on  opening  them 
mice,   that  four  of  them   were   B  ti    the  C 
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of  the  liver;  and  he  ascertained  that  in  none  of  the  mice  which 
had  not  received  the  Tcenia  ova  was  there  any  production  of 
these  entozoa. 

From  the  whole  series  of  observations  and  experiments  that 
have  now  been  made,  and  of  which  a  summary  has  been  here 
given,  the  general  conclusion  may  be  drawn  that,  while  much 
probably  remains  to  be  done  in  the  details  of  the  subject,  a  most 
important  advance  has  through  their  means  been  made  in  the 
explanation  of  the  manner  in  which  these  entozoa  gain  access  to 
the  seat  of  their  parasitic  habitations.  It  appears  by  them  to 
have  been  ascertained — (1.)  That  entozoa  are  always  introduced 
into  animals  from  without;  (2.)  That  some  obtain  access  to  the 
body  of  animals  from  water,  or  other  matters  in  which  they  have 
previously  lived  in  the  free  condition,  while  others  are  taken 
along  with  animal  food  in  which  the  entozoa  have  lived  parasiti- 
cally ;  (3.)  That  entozoa,  when  reaching  sexual  perfection  in  their 
*  parasitic  condition,  require  to  be  in  a  situation  which  communi- 
cates with  the  external  air,  their  most  common  position  being  the 
alimentary  canal,  and  more  rarely  the  pulmonary  cavities;  (4.) 
That  almost  all  the  entozoa  inhabiting  close  cavities,  or  encysted 
in  the  bodies  of  animals,  are  only  imperfect  and  earlier  forms  of 
other  entozoa,  which  may  attain  maturity  in  the  open  cavities  of 
the  same  or  of  different  animals,  or  in  the  free  condition ;  (5.)  That 
entozoa  rarely  propagate  themselves  in  the  same  animal  in  which 
they  have  arrived  at  sexual  maturity,  but  require  a  different 
habitation,  which  they  reach  by  migrations  in  the  various  modes 
before  referred  to ;  (6.)  That  the  cystic  entozoa  are  the  imperfect 
states  of  different  Teenies;  (7.)  That  Tcenice  are  almost  invariably 
introduced,  in  their  earlier  condition,  into  the  bodies  of  animals 
with  flesh  or  other  animal  food ;  (8.)  That  if  the  ova  of  Tcenice  be 
introduced  into  the  alimentary  canal  of  a  suitable  animal,  through 
water,  vegetable  food,  or  fruit,  their  tendency  is,  after  penetrating 
the  tissues,  to  become  encysted,  and  to  assume  the  form  of  a 
cystic  entozoon,  such  as  that  of  a  Cysticercus,  Coenurus,  or 
Echinococcus;  (9.)  That  if  these  cystic  entozoa  again  are  taken 
by  certain  animals  with  their  animal  food,  the  head  part  (which 
corresponds  with  that  of  a  Tcenia)  resists  digestion,  and  has  a 
tendency  to  establish  itself,  and  become  developed  into  some  form 
of  Tcenia  in  the  alimentary  canal,  by  the  formation  of  segments 
after  attachment  to  the  mucous  membrane. 
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Many  of  the  immature  entozoa  pass  their  whole  life  as  i 
pars  nl  a  few  even  acquire  the  jointed  form,  or  becomr 

partially  divided  into  segments,  while  still  within  losed 

gfa      A  well-known  example  of  this   is   afl' 
which  inhabits   cysta   in  the   1j 
mouse,  and  has  been  the  means  of  leading  Yon  S 
Henry  Nelson  (independently  of  each  othej 
the  discovery  of  the  remarkable  relation  now  proi 
between  the  cystic  or 

mM.     These  observers  found  the  cystic  entoj 
of  the  mouse  and  rat  in  ev  of  develop)  un  tl 

simplest  vesicular  form  of  the  true  Cysticefevs  to   thai 

;:i  the  number  of  the  joints  and  their  external  form 
appearance  of  a  true  tape-worm,  and  from  which,  in  unl 

differs  in  the  absence  of  sexi  ins  within  th 

ul  comparison  of  the  form  of  the  head,  its  circle  of  li 
the  four  oscula  or  muckers  and  other  parts  in  tli 
tin-  rat  or  mouse,  with  those  of  the  T 

habits  the  intestine  of  the  catp  has  shown  an  *>  .an 

between  them.     Dr.  Allen  Thomson  has 
these  observations  (Art.  "  Cychpa  The 

(conclusion  auch  observations  lead  t<>  r*b>l  a* 

established—  that  the  cat  receives  its  1\  era** 

the  flesh  of  the  mouse  or  rat  which  it  may  have  ♦aten. 

Symptoms  of  the  Presence  of  Tape-worm  and  Cystic  Parasite*. 
From  what  has  beer  it  is  obvious  that  Ihi  be 

variable,  determined  by  tin-  form  of  the  | 
in  which  it  exists.     Almost  every  case  has  some  speci; 
of  its  own,  local,  reflex,  or  general* 

In  the  alimentary  canal  t  he  tape-worms  occasion   un« 
pain  in  the  abdomen,  sometimes  spasmodic,  j 
but    more    frequently   a    distressing    feeling   which 
described,      Irritation  at  the  mucous  orifices   (mouth,  m 
anus)  are  also  -  characteristic  accompaniments     Tli*-  rnav 

he  constipated  or  relaxed;  the  stools  ex  k  *»r  wl 

the  appetite  sometimes  lost  and  sometimes  vonn 
turbed,  and  temper  fretful;    and  often,  a&  a   result  of  so  many 
combined   irritating  causes,  a  remittent  1m 

received  the  name  of  fl  worm  fever"    The  mind  is  also 
much  (Impressed  as  to  amount  to  hypochondriacal 


urite* 
loeri 


sa  iir 
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The  symptoms  of  the  existence  of  worms  in  the  small  intestine, 
such  as  Tamice,  are  often  exceedingly  obscure,  and  simulate 
many  other  diseases ;  so  that,  until  a  patient  has  passed  a  portion 
of  the  parasite  worm,  we  are  unable  to  predicate  its  existence 
with  any  certainty;  and  at  no  time  till  we  actually  see  the 
parasite  can  we  determine  its  species. 

Prevention  and  Treatment  of  the  Tape-worm  and  Vesicular  Parasites. 
— The  preceding  history  points  out  very  clearly  the  means  to  be 
adopted  for  the  prevention  of  tape-worm.  At  the  same  time, 
it  is  probable  that  there  may  be  other  accidental  means  by  which 
the  larvae  of  the  tape-worm  may  be  introduced ;  and  it  will  be 
easily  understood  how  this  may  more  particularly  happen  in 
the  cases  of  butchers,  cooks,  or  others  in  the  habit  of  handling 
affected  meat 

The  instances  in  which  the  human  body  is  affected  with  the 
Cysticercus  or  other  cystic  entozoa,  though  not  very  rare,  are  by 
no  means  so  frequent  as  those  of  tape- worm ;  but  they  are  much 
more  serious  in  their  effects,  more  obscure  in  their  origin,  and  in 
the  meantime,  therefore,  more  difficult  to  prevent.  Scarcely  any 
attention  has  yet  been  given  to  the  source  from  which  the  various 
individuals  of  the  cystic  entozoa  infesting  the  human  body  may 
have  derived  their  origin,  but  the  observations  already  referred 
to  make  it  extremely  probable  that  the  explanation  of  their 
introduction  is  to  be  sought  for  in  the  same  causes  which  have 
been  shown  to  operate  in  the  lower  animals.  Thus  it  appears  to 
have  been  demonstrated  that  the  Ccenurus  of  the  sheep  proceeds 
from  the  ova  or  first  embryos  of  Tcenice,  and  it  is  most  probable 
that  those  are  obtained  from  the  excreta  of  the  dog.  The  only 
mode,  therefore,  of  removing  this  affection  from  a  flock  in  which 
it  may  have  become  prevalent,  and  in  which  it  is  well  known 
sometimes  to  cause  very  great  losses,  must  be  the  careful  separa- 
tion of  the  dogs  from  the  sheep  for  a  certain  time ;  for  such  time, 
indeed,  that  the  dog  shall  find  no  more  Ccenuri  in  the  oflkl  of 
sheep  which  die  of  staggers,  in  eating  which  it  receives  the  larvre 
of  its  Tcenia;  and  that  the  dog,  being  free  from  this  Tcenia,  shall 
not  furnish,  by  his  excreta,  the  ova  or  embryos  which,  being 
taken  accidentally  with  the  pasture  or  water  by  the  sheep,  estab- 
lish themselves  in  them  as  encysted  Ccenuri.  Von  Siebold  states 
the  important  fact,  that  those  flocks  which  are  entirely  without 
dogs,  and  are  stall-fed,  are  never  affected  with  the  "  sturdy." 
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Prophylaxis,  therefore,  is  fill-important;   and   the  entrance 
the  mart  he  prevented.     The  following  remarks  are 

less  revolting  than  suggestive,     Dr.  Gordon,  of  the  Army  Medic 
Department*  thus  writes: — 


"Taenia  appears  to  be  of  very  frequent  occurren. 
troops   in   Upper  India,  and  especially  the  Punjaub;  and    1    I 
told  by  some  medical  officers  who  have  been  stationed    ||    IVahawur, 
OHf  nearest  cantonment  to  Afghanistan,  that  they  lirmh 
third  soldier  has  had  tape- worm  *  luring  the  t  U  res 

there. 

'•From  what  1  have  been  able  to  ascertain  on  the  sul 
not  particularly  liable  to  tapeworm,  and  certainly  not  mo 
north-western  parti  of  India  than  in  Lower  Bengal  generally 

attributed  to  their  almost  total  abstinence  from  animal  food; 

consider  that  both  Hindoos  aod  Mussulmans — all    e\< 
lowest  classes — abhor  pigs'  flesh,  while  our  own  countrymen  art 
jiurtial   to   it,   and    the   common   soldier  probably  not   very   rsirticukr 
regarding  the  early  history  of  the  animal  that  is  convert  jjork 

for  his  use,  an  additional  circumstance  in  favour  of  the  transfofitiatinD 
of  the  Cysticercus  constituting  t  les*  of  pork  into 

disclosed  to  its* 

"Those  who  have  escaped  the  misfortune  of  having  h  «*  m 

years  in  India  can  form  no  idea  of  the  vast  herds  of  lean,  h> 
pigs  that  roam  over    the   fields  and  waste  grounds  in  tl.  ty  of 

villages;  neither  can  they  have  any  conception  of  I  li- 
on which  I  [S  subsist. 

"The  natives  of  India  perform  their  ordinary  natural  it  in  the 

open  sir,  on  a  piece  of  waste  ground  left  for  the  porpoa  outskirts 

of  every  village,  and  where,  morning  and  evening,  men,  women,  children, 
and  pigs  dot  the  ground  at  short  intervals  from  each  other.      I 
incredibly  short  space  of  time  after  the  villagers  have  left 
as  clean  as  if  they  had  never  been  there,  while  the  herd  by  which  the 
clearance  has  been  effected  may  be  found  in  son  plane  nenr  or 

close  to  a  tank,  with  the  exception  of  a  few  of  the  more  inaaUabfe, 
that  have  gone  to  hunt  for  dead  dogs,  eats,  cattle,  and  Hindoos  that 
have  paid   the  debt  of   nature   since  the   previous   n  have 

been  thrown  or  left  on  the  plain  to  be  devoured  In  .<•  *h>pi%1* 

or  vultures, 

ire  not  the   only  animals  that   live   in   thU  filthy 
manner  in  India;  cattle  and  sheep,  that  are  so  particular  ;<»  J 

in  Britain,  acquire  degenerate  tastes  in  India;  and  it  is  neediest  to 
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into  similar  particulars  regarding  ducks,  fowls,  turkeys,  and  pigeons,  all 
of  which  are  more  or  less  used  as  food  by  our  countrymen  there. 

"I  have  thus  alluded  to  these  matters  with  a  view  to  indicate  some 
circumstances  that  most  unquestionably  tend  to  vitiate  the  quality  of  the 
animal  food  upon  which  our  troops  in  India  must  subsist,  and  I  think 
I  have  at  least  shown  a  sufficient  cause  for  almost  any  amount  of  disease 
in  the  bodies  of  these  animals;  as  also  why  their  flesh  should  be  more 
liable  to  become  diseased  in  Upper  India  than  in  Lower  Bengal"  (Med. 
Times,  No.  357,  May,  1857). 

Abstinence  from  the  practice  of  eating  raw  meat  is  to  be 
strenuously  recommended;  and  cases  closely  inquired  into  will 
often  be  found  to  take  their  origin  from  the  habit  of  taking 
animal  food  imperfectly  cooked  or  underdone.  Children  have 
been  affected  with  Tcenia  on  being  weaned,  from  the  custom  of 
giving  them  pieces  of  pigs'  flesh  to  suck  in  an  uncooked  state, 
and  containing  Cysticerci  Cooks  and  butchers  are  known  to  be 
more  liable  than  other  people  to  be  infested  with  tape- worms; 
and  in  countries  where  raw  or  uncooked  meat  in  the  shape  of 
fish,  flesh,  or  fowl  is  much  used,  there  tape-worms  greatly  abound, 
e.  g.,  Abyssinia  By  contrast,  this  is  remarkably  brought  out  in 
that  country.  It  is  observed  that  those  who  abstain  from 
flesh  altogether  in  those  countries  are  altogether  free,  e.  g.y  the 
Carthusian  monks  of  Abyssinia. 

Vegetables  eaten  green,  such  as  salads,  ought  to  be  scrupulously 
clean,  for  it  is  through  green  vegetable  food  and  fruits  that  the  ova 
which  lead  to  the  growth  of  Cysticerci  and  Echinococci  make  their 
way  into  our  bodies.  A  point  of  very  great  practical  importance 
in  preventing  the  spread  of  these  encysted  parasites  is  admirably 
insisted  upon  by  Dr.  Cobbold  in  the  Proceedings  of  the  Idnncean 
Society;  and,  based  as  it  is  upon  a  widely  extended  knowledge  of 
the  subject,  it  deserves  serious  attention.  He  suggests  that  in 
place  of  burying  the  excreta  of  animals  known  to  be  affected  with 
Tcenice,  all  such  excreta  ought  to  be  burned.  If  they  are  simply 
buried,  or  merely  allowed  to  drop  and  lie  on  the  ground,  multi- 
tudes of  minute  embryos  escape  destruction;  and  may  ultimately 
find  their  way  into  the  human  body.  All  entozoa  (not  preserm 
for  scientific  investigation  and  experiment)  should  be  thorough 
destroyed  by  fire  when  practicable,  ami  wider  no  circumsta* 
should  they  be  thrown  aside  as  harmless  refuse. 
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Medical  Treatment — For  the  ejection  of  7  tnall 

inte-  great  many  n 

the  present  day  men  very  generally  lin 

or  two  methods,  or  to  tl 
brated  Swiss  remedy,  purchased  by  the  King  of  ,v> 

purgative  composed  of  tn  ains  of  calomel  an  rain* 

scammony,  followed  shortly  after   by   half  an    ounce   to  an 
ounce  of  the  sulphate  of  magnesia.     In  tnanycasea  it  has  been 
ent. 

By  many  the  purgative  treatment  is  seldom  adi 
more  usual  to  administer  the  oleu 

two  ounces  of  this  medicine  makes  the  par  _bt!v 

tipsy,  is  less  likely  to  cause  str  arid   produ 

four  motions;  and  in  these  the  worm  is  usually  found,  the  "fiiinal 

ti  issup]  mpathy  to  this  subst 

its  hold  and  actively  attempts  to  escape.     This  medicine  in;; 
repeated  twice  a  week.     Three-fourths  of  the  inhabit 
arc  said  to  be  infested  with   Teenies  t  and  the  native  ret 
twenty  to  thirty  drops  of  petroleum — an  agent  not  greatly  dissinii- 
hir.     The  Grenadine  bark  has  acquired  much  reputation  in  this 
in  the  West  Indies,  but  it  has  not  supported   the  hopes 
that  have  been  entertained  of  it,  at  least  in  this  country. 

Dra  Christison,  Jermer,  Gull,  and  others,  erap!  r«Ai 

success  in  tape-worm,  the  ttkerwd  oleo-rem  »udc 

shield  fern  (LastrcDa  Fii  >  in  doses  of  twenty 

lour  grains — a  remedy  which  by  muny  is  still  be! 

t  efficacious.    Dr.  Gull's  dose  is  one  and  a  half  to  two  drachma 
The  liquid  extract   of  fern  root  is  the   officinal 
British  Pharmacopoeia.     It  is  made  from  the 
of  the  Aspidhm   or  X  l-ma*t  according 

formula: — Fern  root,  in  c  wder,  1  part;  eti  rta,  or  a 

sufficiency:    percolate   and   distil   off  tb 
extract  remains.     The  dose  in  1IL30  to  n\C0,  in  milk,  or  > 
mucilage,  and  should  be  given  on  an  empty  b1  aire 

finds  thi  t  of  the  unexpanded  frond  equal!  ;vith 

that  of  the  rhizome.     The  powder  may  be  used  alone  in  »l^>es  of 
one  to  three  drachms. 

A  remedy  sometimes  used  in  Germany  is  Cha! 
,  or  the  "oleum  Cfiaherfi  cwitm    Zteniam."     It 
by  the  distillation  of  twelve  ouncea  of  oil  of  turpentine 
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four  ounces  of  the  oleum  animate  foetidum,  which  is  the  crude 
oil  obtained  from*  hartshorn  and  animal  bones. 

A  remedy  of  Abyssinian  origin,  called  Kousso  or  Cu880,  the 
flower  of  the  Brayera  anthelmintica,  has  recently  been  much 
recommended;  and  has  doubtless  been  of  great  efficacy  in  some 
instances.  It  is  administered  in  the  form  of  powder,  of  which  half 
an  ounce  is  mixed  with  half  a  pint  of  warm  water,  and  the  infu- 
sion, with  the  sediment,  is  to  be  taken  at  two  or  three  draughts, 
in  the  morning  on  an  empty  stomach.  If  the  bowels  fail  to 
be  moved,  a  brisk  cathartic  ought  to  be  given  in  three  or 
four  hours. 

Another  remedy  of  more  recent  recommendation  is  Kameela  or 
Reroo,  the  Bottlera  tinctoria  of  the  natural  order  Euphorbiacece, 
and  sub-order  Crotonece.  It  has  been  highly  lauded  by  Dr. 
Gordon,  Surgeon  to  the  10th  Regiment  of  Foot.     He  writes, — 

"  The  success  and  rapidity  of  effect  of  the  kameela  in  removing  tape- 
worm in  the  cases  of  soldiers  of  the  10th  Regiment,  to  whom  I 
administered  it,  were  such  that  I  did  not  consider  it  worth  my  while  to 
keep  notes  of  them  after  the  first  two  or  three ;  nor,  indeed,  were  the 
men  to  whom  it  was  administered  latterly  taken  into  hospital,  for  they 
soon  became  aware  of  the  wonderful  efficacy  of  the  remedy,  asking  of 
their  own  accord  for  a  dose  of  it,  after  which  they  invariably  parted  witli 
the  worm  in  the  course  of  a  few  hours,  and  then  went  on  with  their 
military  duty  as  if  nothing  had  happened ;  while,  as  I  afterwards  ascer- 
tained, considerable  numbers  did  not  think  of  '  troubling  the  doctor  at 
all,'  but,  on  suffering  from  the  characteristic  symptoms  of  the  worm, 
applied  for  the  kameela  to  the  apothecary,  and  always  with  the  same  effect. 

"  We  prepared  a  spirituous  tincture  by  adding  Oj.  of  alcohol  to  §iv.  of 
the  powder,  and  then  filtering.  We  never  succeeded  in  obtaining  more 
than  Jvj.  in  this  way;  and  of  this  3j*  in  a  little  mint- water  was  generally 
found  to  be  a  sufficient  dose,  3ij.  being  in  some  cases  required,  and 
perhaps  in  one  or  two,  3iij.,  but  I  have  never  seen  the  remedy  fail  in 
removing  the  worm  in  a  case  where  there  were  unequivocal  symptoms  of 
its  presence. 

"  With  kameela  there  is  no  unpleasant  effect.  It  is  not  even  neces- 
sary to  take  a  dose  of  purging  medicine  as  a  preparative;  and  beyond  a 
trifling  amount  of  nausea  and  griping  in  some  instances,  no  unpleasant 
effects  are  experienced;  while  by  far  the  greater  number  of  persons  to 
whom  it  is  administered  suffer  no  inconvenience  whatever,  beyond  what 
they  would  from  a  dose  of  ordinary  purging  medicine"  {Med,  Times,  2d 
May,  1857). 
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One  to  three  drachms  of  the  powder,  suspended  in    _ 
treacle,  or  ffyrup,  will  of  itself  expel  the  worm. 

The  duration   of  the  parasite  \  ths 

thirty-five  years  (WAUBUCH);  and  although  it  is  en 
♦sonic  absolutely  necessary  that  the  head  of  the  animal 
expelled  before  the  treatment  can  be  considered  successful, 
there  are  ^ood  grounds  for  believing  that  there  is 
chance  of  destroying  the  parasite  if  large  tnasss<  he 

are  brought  away.     The  worm  ia  then  likely  to  perish  ;   ? 
actively  growing  and  important  portions  being  disc  I  j  Tho 

head  of  the  worm  ought  always  to  1  t  tor  dm 

mentj  at  the  same  time,  not  being  easily  found,  the  : 
not  to  he  discouraged  by  not  finding  it,     Out  of   100  patients 
treated  for  Tmaki  by  Bremser,  he  only  once  found  the  In 
the  dejections ;  yet  all  are  said  to  have  been  en 


FLl  K  i:  LI KE  PARASITES—  Trmat* 

Definition. — Parasites  of  a  flattened  oval  fornix  smooth,  40/' 
yettowiskj  or  ydhwisk^mmmj  and  not  jointed  no> 
They  are  provided  with  two  dims;  one,  situated  at  the  poit 
head  est  remit  y>  forma  a 
ond  orifice  of  a  mmifymg  or  Hfi  ImerUary  canal* 

ieh  has  710  anal  aperture.     The 
abdomen,  and  t>  -  by  a  f> 

>al  organs  lies  h  he  two  discs.     Male  awl  ft 

sexual  organs  are  $ 
and.  (as  in  parasites  generally)  they  y 
of  thi  body  of  the  ma 

Pathology. — A  study  of  these   parasites  is  of  practical   in*] 
tanoe  cbieHy  in  relation  to  their  ova  and  early  embryotic  forma, 
which  are  now  known  to  be  developed  in  the  open  w\ 
minute  water  animals.     It  is  therefore  incumbent  on  us    to 
able  to  recognize  them,  and  to  know  something  of  their 
history.     The  gene  ration  of  some  of  these 
constitute  one  of  the  most  remarkable  pari  history  of 

the  process  of  reproduction  among  the  In  vertebral 

Two  states  or  forms  are  known  to  exist— namely,  a  mat 
and  an  immature  form — encysted  and  free. 
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It  is  only  in  the  mature  form  that  the  generative  organs  are 
found.  Such  mature  Distomata  have  their  habitat  in  the  biliary 
passages,  especially  of  the  RuminaTdia,  as  well  as  in  man. 
Among  sheep  the  disease  induced  by  Trematodes  often  commits 
great  devastation;  and  is  commonly  known  by  the  name  of  "the 
rot." 

Self- impregnation  and  copulation  are  both  possible  in  these 
parasites.  It  is  only  very  recently  that  the  facts  connected  with 
the  natural  history  of  these  parasites  have  been  ascertained,  and 
their  general  result  may  be  stated  as  follows : — The  fully  grown 
and  sexually  mature  Trematodes  (as  exemplified  in  the  Distomata) 
are  parasites  of  the  higher  Vertebrctia,  and  are  oviparous. 

When  the  egg  of  the  Distoma  opens  (by  the  springing  open  of 
a  sort  of  hood,  which  gives  it  the  operculated  appearance  at  one 
end),  it  gives  vent  to  an  embryo 
which  moves  rapidly  by  means 
of  cilia,  as  is  the  case  with  many 
infusoriae,  and  especially  of  the 
Opalina,  now  regarded  by 
Schultze,  Agassiz,  and  Stein  as 
the  earliest  embryonic  form  of  a 
Distoma.      The    discovery    was 

,      ,         .  .,      .  .  Egg  of  Diatoma.  Opaline 

made  by  Agassiz  that  a  genuine  pjg  14 

Opalina  (fig.  14,  6)  was  hatched 

from  the  egg  (fig.  14,  a)  of  the  Distoma.  As  such,  they  are  found 
in  sewage  water  (see  A.  H.  HassalTs  Reports  on  Hie  Water  of 
London) ;  also  in  the  faeces  of  animals  infested  with  liver  flukes, 
their  ova  passing  out  with  the  bile.  They  die  in  pure  water,  as 
many  vermicular  animals  do  who  would  be  more  fortunate  in 
water  which  is  dirty,  full  of  organic  impurities,  and  abounding  in 
food  fitted  for  them. 

From  each  of  these  ova  is  formed  an  embryo,  in  which  no 
resemblance  to  the  parent  Trematode  is  to  be  recognized;  but 
presenting  the  simple  structure  of  a  ciliated  animalcule,  like  a 
polygastric  infusorian  known  as  the  Opalina  This  embryo  is 
not  itself  converted  by  any  direct  process  of  development  or 
metamorphosis  into  a  perfect  Distoma,  but  has  a  progeny  gradu- 
ally formed  from  germ  cells  within  it,  and  consisting  sometimes 
of  one,  but  more  frequently  of  a  number  of  bodies  which,  when 
they  arrive  at  maturity,  present  each  one  an  external  form  and 
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mal  structure  and  locomotive  pow< 
<<  Hindered    as    independent    animals,       Nor  are 
converted  into  IHsh  a  new  p 

y  similar  to  those   producing  t!<  imJty 

differing  from  the  complete  Disk  Each  in 

new  i\\  as  it  increases  in  size,  has  formed   « 

development  from  germ  cells,  the  third  \r 
last   of  the   cycle.      Tin  from   their 

Tid  in  their  internal  organization  soon  manifest  the  ty| 
uf  the  true  Trematoda*    They  are  em  for  ft  time  w 

active   locomotive    powers,  to  which   a   long    caudal   apj 
contributes.     Their  progenitors  have  been   confined  in  th 
sitic  condition,  but  these  are   in  general  freed  from  com 
and  move   about  with  great  vivacity  for   a    time    in  the 
surrounding  the  animals  which  their  progenitors  infested 

In  this  state  they  1  known  as  CerocwicR,  hat 

appearance  of  minute  worms  with  t&ils,  and   were  classed 
Mueller,  the  Danish  zoologist,  with  the  fnj 
the  history  of  the  development  of  these  animals,  inl 
only  fragmentary;  yet  so  different  p*  i  iu 

the  development  of  different  species  of  these  2  that 

by  analogy  a  tolerably  connected  hi 
the  whole  process. 

These  Cercari&  in  water  are  observed  to  he  exceedir 
and  active,  both  as  to  body  and  tail ;  and  after  movil  r  fn 

in   the   water   I  jjh   a   metamorph 

most  extraordinary  kind      They  either  1  like  a 

chrysalis  in  a  pupa  case;  or,  penetrating  the  be  iaK 

or  embryos  of  animals,  inhabiting  the  water — 
larvre  of  insects,  and  the  like — they  I 
bodies.     They  thus  Ijecome  parasites*  for  i 
family  (Mtfttltta  edulis);    in  4the  ovisacs  of  rh 
sandhopper  (a  small  crustacean  abounding  on  i 
and  which  may  tie  seen  leaping  up  in  myriads  e  be*eb; 

also  in  snaik  frogs,  newts,  and  the  like 

In  the  eavities  of  these  animals  it  lives  as  a  ciliated  at 
and  multiplies  by  division  of  its  be*  I  v. 

The  next  ch&Dge    in  these  parasites    is 
Tbey    fix    themselves,   and    become  by  and  by  ovnl    mi 
bodies  (Steenstui  i\  Pkitchard,  p.  270),  which  continue  to  grow. 
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and  in  which  a  germinal  mass  becomes  visible,  of  an  elongated 
form,  and  out  of  which  the  first  form  of  a  Cercaria  arises.  It 
is  a  single-mouthed  parasite,  and  is  known  as  the  Monostoma 
mutabile,  inhabiting  the  intestinal  cavity  of  water  birds. 

In  the  interior  of  this  parasite  arises  another  embryo,  which 
becomes  free,  and  passes  out  of  the  bird  into  the  water  again ;  and 
being  yet  furnished  with  cilia,  it  makes  its  way  especially  into 
the  aquatic  larvae  of  insects — e.  g.,  ephemera,  caddice  worms 
(Phryganidce),  the  dragon-fly  (LibeXlvlidce) ;  and  into  the  soft 
embryos  of  fishes  like  those  of  the  cod  kind ;  in  snails,  mussels,  and 
such  kinds  of  water  animals,  all  used  as  bait  and  food  for  fishes. 

Out  of  this  ciliated  embryo  a  germ  pouch,  as  it  has  been  called, 
makes  its  way;  and  from  this  germ  pouch  the  Cercarioe  broods 
are  developed.  In  the  eyes  of  fishes  they  inhabit  the  aqueous 
humours.  Thus  it  seems  probable  that  Dwtomata  enter  the 
human  intestinal  canal  as  Cercarice,  and  pass  thence  into  the 
biliary  passages  (Frerichs)  ;  and  according  to  the  observations 
of  Giesker  and  Frey,  they  may  also  penetrate  directly  into  the 
skin,  and  undergo  development  in  the  subcutaneous  cellular 
tissue.  Two  Dwtomata  were  found  in  the  interior  of  a  tumor  on 
the  sole  of  a  woman's  foot;  and  in  all  probability,  as  Frerichs 
remarks,  the  Cercaria:  had  entered  the  sole  of  this  woman's  foot 
while  she  was  bathing  in  stagnant  portions  of  the  lake  at  Zurich. 
In  another  instance  it  was  found  in  a  cyst  behind  the  ear  of  a 
sailor  aged  thirty-nine,  and  in  an  abscess  in  the  head  of  a  boy 
twenty-five  months  old  (Murchison  in  Translation  of  French's 
Disease*  of  the  Liver,  vol.  ii,  p.  488).  The  eating  of  uncooked 
fish,  whelks,  shell-fish,  and  uncooked  garden  snails,  are  all  ob- 
vious modes  in  which  the  Cercarice  of  the  Trematoda  may  find 
an  entrance  into  the  bodies  of  man  and  other  animals. 

Nine  species  of  the  fluke-like  parasites  have  been  found  in 
man.     They  have  been  named  as  follows: — 

1.  Fasciola  hepatica,  or  Distoma  hepaticum,  in  its  full-grown 
condition  measures  from  eight  to  fourteen  lines  in  length,  and 
from  three  to  six  lines  in  breadth. 

2.  Distoma  crassum. — In  1843  Mr.  Busk  found  fourteen 
these  Distoma  in  the  duodenum  of  a  Lascar  who  died  on  boi 
the   "Dreadnought"  hospital  ship  in  the  Thames.     They  & 
thicker  and  larger  than  those  of  the  sheep,  varying  from  one  u 
a  half  to  nearly  three  inches  in  length. 


si;- 
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3.  Of  the  Dlxtoma  lanceolatuni  only  two  instances  aiv 
of  its  occurrence  b  man. 

4,  Of  D 

mens  have  been  found  in  the  eye  of  a  child 

with  lenticular  cataract     No  one  of  the r 

length  ;  and  fcbey  wera  situated  between  the  leu*  and  its  c;i 

where  they  could  be  recognized  as  so  many  dark  sputa  on  die 

BQT&oe  of  the  lens  (Cobbold). 

o*  The  Distoma  hei  >  was  found  by  Dr.  Billui 

in  1851,  in  the  small  intestine  of  a  boy;  and  I  occasion 

he  collected  several    hundred    specimens  under  very  similar  cir- 
cumstances.    The  parts  infested  displayed  a  multitu 
points,  due  to  the  presence  of  dai  ired  ova  in  t1 

the  worms.    The  length  of  the  largest  specimens  did 
three-fourths  of  a  line  (Sjebold,  Cobbold), 

6.  BUhnrzhi  bmnatcibia  Ls  so  named  by  Dr. 
of  its  distinguish* -d  discoverer.     It  is,  however,  a  hi  jaun- 

site.      The    body  of  the    male  is  thread-shaped 
and   flattened   anteriorly,      The    oral   sucker  is  triangular;    Uh' 
abdominal  sucker  at  the  end  of  the  trunk  is  circular.     Below 
this,  at  the  curved  margin  vf  the  abdomen,  a  fen  anal 

exists  for  the  reception  of  the  female      This  canal  is  pmilUr  and 
distinctive,  and  renders  this  Did  nerically  di*i .  i  thu 

tomato  already  noticed      The  genital  pore  lies  between  tbe 

abdominal  sucker  aud  the  commencement  of  tru 

cophonta.     The  female  is  very  thin  and  deltcafc 

provided  with   any  canal      The  auckei 

male;   but  the  genital  pore   and  the  abdominal  sucker  m 
The  length  of  the  animal  amounts   ; 

lines,  and    the    male  is  broader    than   the    feu 

Mukcuison,  Cobbold).     Another  name  has  ther 

to  it — namely,  the  Qyna 

whichever  name  it  is  known,  it  is  of  remarkal 

only  from  its  [>eculiar  anatomical   structure,  but  from  ite  great 

prevalence  on  the  borders  of  the  Nile,  and  from  tin-  gr 

characteristic  symptoms  and  appearances  to  which  I: 
■rding  to  Greisinger  it  if  met  with  in  Egypt  177  I 
equal  to  33  per  cerd, 
Tin   first  specimens  were  discovered  by  Bilharz,  of  Cairo,  in 

portal  vein  and  its  branches,  and  likewise  in  the  n  the 
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urinary  bladder.  It  has  been  since  observed  by  Greisinger, 
Reinhart,  and  Lautner  in  the  veins  of  the  mesentery,  urinary 
bladder,  ureters,  and  pelvis  of  the  kidney,  giving  rise  to  a 
formidable  and  veiy  prevalent  disease.  In  the  larger  vessels, 
such  as  those  of  the  liver,  this  Distoma  gives  rise  to  no  derange- 
ments equal  to  those  which  result  when  it  exists  in  the  lining 
membrane  of  the  urinary  passages  and  the  intestinal  canal.  There 
it  induces  haemorrhage  and  inflammation.  In  the  intestine  they 
are  often  associated  with  appearances  resembling  those  of  dysen- 
tery, with  congestion,  extravasation  of  blood,  deposit  upon  and 
beneath  the  mucous  membrane,  fungoid  excrescences,  and  croupy 
exudations  that  occupy  ulcerated  patches  of  the  bowel.  In  many 
of  these  cases  the  eggs  of  the  creature  may  be  found  wedged  in 
long  rows  within  the  intestinal  vessels,  or  in  and  beneath  exuda- 
tions on  the  free  surface  of  the  mucous  membrane.  Hence  it 
was  suspected  whether  the  dysentery  endemic  to  Egypt  might 
not  have  to  the  presence  of  these  Distoma  the  same  relation  as 
the  itch  has  to  the  Acarus. 

Such  a  conclusion  receives  a  strong  confirmation  when  we 
turn  to  the  lesions  produced  in  the  urinary  apparatus.  Here  the 
mucous  membrane  appears  swollen  in  places  which  are  covered 
with  a  soft,  sandy,  rotten  mass,  that  is  firmly  fixed  to  the  sub- 
jacent tissue.  The  microscope  shows  this  mass  to  consist  of  the 
full  and  empty  shells  of  the  parasitic  ova,  imbedded  in  a  mixture 
of  blood,  exudation,  modified  epithelium,  and  crystals  of  uric  acid. 
The  thickening  of  the  submucous  tissue  often  produces  stricture 
of  the  ureter,  which  is  followed  by  retention  of  urine  and  all  its 
dangerous  consequences, — degeneration  of  the  kidneys,  pyelitis, 
dilatation  of  the  pelvis,  or  atrophy  of  the  renal  substance;  or  the 
masses  themselves  become  the  nuclei  of  calculous  deposits,  and 
thus  aid  in  the  chlorotic  exhaustion  these  creatures  produce  in 
the  person  they  inhabit,  by  the  consumption  of  blood  they  imply. 
Lastly,  it  seems  not  unlikely  that  the  dislodgment  of  clots  into 
the  general  circulation  sometimes  brings  about  pneumonia,  in 
the  way  described  by  Virchow,  and  illustrated  by  the  dinioi 
researches  of  Kirkes  (Brit,  and  For.  Med.-Chir.  Review,  L  a,  ] 
125).  Professor  Virchow  was  good  enough  to  show  me  a  speci- 
men, in  his  museum,  of  lesions  in  the  bladder  effected  by  the 
existence  of  this  Distoma.  The  entire  trunk  of  the  portal  vein  is 
sometimes  filled  with  this  parasite,  while  their  ova  are  found 
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in  the  tissue  of  the  liver j  but  ti  ,   the 

h<t  malt  referable  to 

than  to  the  liver.    The  urine  is  bloody,  and  bod 

the  ova  of  the  Distoma;  and  a  state  of 

vene  [CHS,  Cobbold,  Mmi.il\-Ta.\ihiN)      Dr  J 

of  King's  College,  London,  has  recently  directed  the 

the  profession  in   this  country  to  tl  rkable  j 

-'fifri.n  at  tl  nf  Good  Hope— a  condition    which 

found  associated  with  the  fei  of  thifl  entozocm  pass«_-d 

the  urine.     After  micturition,  a  little  blood,  never  exec* 

•nful,  or  some  dark  cq&gula,  like    l  \ v: 
half-ounce  of  urine,     The  urine  itself  is  never  blue 
fines  the  blood-coagula  will  block  up  the  uretl 
obstruction    for   a   few    minutes.       These  are    all    tin 
which   appear   in  connection  with  the   urinary 
numbers  of  people  of  both  ted  in    - 

ie  way  tn  certain  parts  of  the  Cape — as  end 
— especially  at    Uitenhage    and    Port    Elizabeth, 
samples  of  urine  sent  to  him  by  a  person   suffering    f 
affection,  he  invariably  detected  the  ova  of  tin 

he  was  kind  enough  t<>  give  me  sp  and  a 

the  wood-out  (fig,  14  a).      He  was 

perfect  ciliated    embr) 

escape  from  the  fth&lL 

Dr.  Cobbold  ha  1  Uk 

s!ii  no  I) 

of  an  African  monl 

ae  implii 
the  ! 

8  by  Lucarelli  and  Delhi  i 
It  attains  a  length  of  five  lines,  has  an  oval,  [latl 
is  furnished  with  fintr  suckers  disposed  In  a  q 
the  caudal  extremity.      The  ted 

the  mouth, 

8.  Bm i  /  /'  //  rid&U  n  i  pi  was  <  i  nee  found  in  a  d  isoased  o?ar- 

imn.   The  parasite  attains  a  length  of  eight  lines  (TnEtnxEB,0^ 


ni.  it  *>m 


•  (L)  Ovum  of  DU  atoMam  from  lueniatnria  of  the  Cap*  'left 

(Da,    John    HirlbyI;   (2.)   Embryo  (ciliated)  from  ovum  capsule;  (a)    Eabry* 
attach*!  to  the  ovum  cap*uh\ 
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9.  Heooathyrid/ium  venarum  has  been  found  in  venous  blood, 
and  from  the  sputa  of  persons  suffering  from  haemoptysis 
(Treutler,  Chiaje,  Follina).  It  attains  a  length  of  three  lines, 
is  cylindrico-lanceolate,  with  six  suckers  biseriaHy  disposed  on  the 
under  side  of  the  so-called  head  (Cobbold). 

Symptoms. — The  symptoms  to  which  Distomata  give  rise  in  the 
human  subject  must  of  course  vary  with  the  site  of  the  parasite; 
but  nothing  definite  is  known  regarding  them,  except  m  the  cases 
of  hcematuria  and  dysentery,  already  noticed.  In  sheep  their 
presence  occasions  dilatation  and  catarrh  of  the  biliary  passages, 
accompanied  by  atrophy  of  the  hepatic  tissue.  Jaundice  rarely 
shows  itself,  and  then  only  lasts  a  short  time;  but  ultimately 
a  condition  of  anaemia  is  developed,  under  which  numbers  of 
sheep  die.  The  disease  is  known  as  "  the  rot "  among  sheep ;  and 
it  prevails  to  a  considerable  extent  among  flocks  feeding  on 
marshy  and  wet  land  near  the  shores  of  rivers. 

In  the  human  liver  bodies  have  been  found  like  the  ova  of 
entozoa,  so  frequently  met  with  in  the  liver  of  rabbits  (Gubler 
quoted  by  Frerichs). 

ROUND  WORMS— Nematelmia. 

Definition. — Parasites  of  an  attenuated  and  cylindrical  form, 
lvaving  an  intestinal  canal  suspended  freely  in  a  cavity  of  their 
bodies.  They  are  possessed  of  a  nvouth  and  anus,  and  have  tice 
sexes  distinct 

Pathology. — In  their  mature  state  these  worms  inhabit  the 
alimentary  canal,  the  pulmonary  tubes,  or  areolar  tissue  of  man 
and  animals.  In  their  immature  state  some  are  encysted  in  the 
human  body,  and  others  come  to  maturity  in  the  open  waters. 
In  the  human  subject  they  are  represented  by  the  Ascarides,  the 
Oxyurides,  the  Trichinae,  the  Sclerostomy,  the  Strongylus,  the 
Speraptera,  and  the  Filarice. 

1.  The  Ascaris  lumbricoides,  or  round  worm,  is  perhaps  the 
most  anciently    known,  and   is    the   most  common  of  hnmar 
entozoa.     It   is   now  regarded  as  specifically  distinct   from  til 
A.  megalocepJtcUa  of  the  horse  and  the  A.  suilla  of  the  hog  (Dl 
jardin,  Moquin-Tandon,  Cobbold).    It  is  much  more  comnw 
in  children  and  adults  than  in   old  people.     The  body  is  k 
(six  to  sixteen  inches),  round,  elastic,  and  attenuated  towai 

vol.  l  3  k 
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both  extremities,  but  more  attenuated  towards  t 

It  is  of  a  greyish -red  colour,  and  sufficiently  its  \  t  to 

its  viscera  to  be   Been  through   its   coverings.      Tin 

inhabit  chiefly  the  small  intestines,  but  may  pass  op  ii 

ducts,  the  stomach,  the   oesophagus,  the  nostrils,  the  month, 

frontal  .sinuses;  and  there  are  cases  on  record  and    ajj 

museums  where  the  worm  has  evidently  peaefaated  tli*-  coals 

the  intestine,  and  got  into  the  peritoneum  or  into  the  pk'UHL 

sometimes  makes  its  way  by  the  bile-ducts  into   th< 

leads  to  hepatic  abscesses.    An  interesting  exam] 

be  seen  in  a  preparation  in  the  museum  of  the  Ai 

Department  at  Netley.     In  some  cases  they  are  so  Dumtir 

absolutely  to  obstruct  the  intestines;  in  others  only  a  solr 

worm,  or  a  pair,  may  be  found     Three  distinct  tubercles  surroui 

the  mouth  and   characterize  the  geuus.      Tin1    ; 

obtuse;  but  is  straight  ur  and  thicker  in  the  ferai  i  in 

It  is  abruptly  acute  and  curved  in  the  male.     An  anus  i 
situated  in  both  sexes  close  to   the  tail,  and  in  form  i*  like  i 
transverse  fissure.     In  the  female  the  body  presents  a  oonstfic' 
at  the  junction  of  the  anterior  with  the  middle  third ;  and  here 
the  mUva  is  situated.     The  parasite  throughout  is  marked  with 
transverse  furrows  and  with  fine  striae     Longitudinal  eqn 
lines  run  from  the  head  to  the  tail,  and  are  indepen 
exterior  envelope. 

2.  The  Ascaris  mytfaz,  which  infests  every  dorm  * ,  mi: 
now  be  regarded  as  a  human  parasite  (Pick  ells,  Bell: 
Cobhold).     It  varies  from  an  inch  and  a  half  to  *  ■  t  hr 
inches  long,  its  head  end  being  spear-shaped,  in  coi 
two  lateral  processes,  from  which  it  has  been  named  A 
The  ova  have  the  embryo    developed  within    tl 
escape  from  the  parent,  and  in  this  respect  they  renin 
Oxywria  vermicular^     (See  description  of  the  Ojryurie  vermi- 

3.  The  Ttickooepka&U*  dispar  occurs  in  the  coecum  and  col 
and  was  first  noticed  by  MorgagnL     A  little  more  than  a  hundred 

s  ago  (1760*61)  a  student  of  Gottingen  was  dissecting 
vidve  of  the  colon  of  a  girl  ftn  of  age.     He  act:. 

opened  the  gut,  and  several  of  these  entozoa  c 
and  other  students  considered   the  worm  a  ne\s 
demonstrator  of  anatomy  main  tamed  that  it  was  an  . 
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an  Oxyuris,  and  a  dispute  arosa  At  last  the  new  parasite  got 
a  name  as  a  new  worm,  and  was  called  a  Tiichinalis  or  hairtaU. 
But  it  afterwards  turned  out  that  its  head  was  hair-like,  and  not 
its  tail,  so  it  has  been  since  called  Trichocephalus.  About  this 
same  time  an  epidemic  raged  in  the  French  army  stationed  at 
Gottingen,  and  was  described  under  the  name  of  the  Morbus 
mucosus;  and  this  entozoon  was  frequently  found  in  the  bodies 
of  the  soldiers  who  died  of  this  disease. 

It  is  said  to  be  very  common  in  persons  attacked  with  typhus 
fever;  and  is  found  in  those  dying  with  excessive  discharges  from 
the  bowels,  as  in  cholera  and  diarrhoea. 

It  is  found  in  France,  England,  Egypt,  Ethiopia,  and  rarely 
in  Italy;  abounding  particularly  in  the  caput  coecum.  It  is 
generally  thought  to  be  scarce  in  England — a  persuasion  which 
Dr.  Cobbold  thinks  has  probably  arisen  from  "the  negligence 
of  pathologists,  whose  arduous  duties  connected  with  the  super- 
intendence of  post-mortem  examinations  have,  perhaps,  left  them 
little  time  for  these  inquiries."  On  the  other  side  of  the  Channel 
this  parasite  is  so  abundant  in  some  localities  that  not  less  than 
one-half  the  inhabitants  of  Paris,  are  affected  by  it  (Duvaine). 

These  parasites  are  males  and  females,  in  separate  sexes,  varying 
from  1£  to  2  inches. 

The  anterior  extremity,  carrying  the  head,  is  the  narrow  hair 
end,  and  it  is  usually  buried  in  the  mucous  membrane  of  the 
intestines,  while  the  remainder  of  the  body  moves  freely  in  the 
midst  of  the  mucous  secretion,  generally  coiled  upon  itself. 

The  males  are  shorter  than  the  females,  and  less  thick  posteriorly, 
with  a  long  spiculum.  The  eggs  are  oval,  with  resisting  shells 
TTvth  of  an  inch  in  length. 

Generation  of  Sound  Worms. — The  generative  organs  of  these 
nematoid  worms  are  adapted  for  the  reproduction  of  an 
enormous  number  of  fertile  ova.  They  are  male  and  female; 
but  the  males,  as  a  rule,  are  scarcer  and  smaller  than  the 
females. 

The  fertility  of  these  animals  is  enormous.  Dr.  Eschricht  has 
made  an  elaborate  calculation  regarding  the  A.  lumbricoides, 
the  commonest  parasite  of  man.  The  ova  being  arranged  like 
flowers  upon  a  stem  in  the  ovary  tubes,  he  has  counted  fifty  in  a 
circle,  or  in  every  transverse  section.  The  thickness  of  each 
ovum  he  estimates  T**th  of  a  line  (=  rfoth  of  iVth  =  Wroth 
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of  an  nielii;  so  that  in  every  line  of  length  of  tbf 
would  be  500  wreaths  of  50  eggs  each,  =25,000  eggs. 

The  length  of  each  horn  of  the  uterus  is  t. 

2,304  lines;  and  for  the  two  horns  it  will 
lines.    The  eggs,  however,  gradually  get  as  large  as  i 
so  that   only  ^ixtj  wreaths  of  eggs  come  to  be  on   one  lit! 
about  3,000  ova;  Bad  in  a  II t 

I  >(-fonr  miUi 

What  becomes  of  all  these  ova?    The  en » 
within  the  body  of  all  of  these  parasites;  and  tl 

uis  Asearides  which  inhabit  man  is  not  yet  fully  kru.iwn. 

The  ova  being  discharged  by  n  in  laqje 

cities  will  be  carried  iuf  is  of  water.     An  <  xi 

proportion  k  ever  likely  again  to  find  their  way  into 
tal  of  the  animal  which  was  the  dwell!  i 
n   of  these  ova.      Thus  they   become  food   (be 
minute  inhabitants  of  the  water,  and  therefore  stand   in  I 
relation  to  many  of  these  animals  as  the  i 
kingdom  to  the  higher  animals.     Indirectly  they 
to  the  sustenance  of  man  anil  animals. 

But  on   the  other  hand  there  are  many  circumstance*  which 
t  i  j  >1  iow  that  1 1  mb r  ia  i  u  les  i s  most  fro [uentl 

duetsd  as  a  minute  embryo  witli  water  or 

jetable  fund 

Dr.   Patfnrson,  an   eminent  physician  in   L 
certain  families  who  drew  water  from  a  public  well  in  a  pnrt: 
Street   there,  sry  subject  to  the  A.  I 

towards   the   other   end   of  the   same   street   the   fanitl 
supplied  by  the  pure  water  which  supplies  Edinbin 
vicinity;   and  these  families  were  free  from  th 
water  of  the  well  came  from  a  dirty  pond  or  h 
(called  Lochend),  and  in  its  water  numerous 
euhe  existed,  such  as   the  Anguillula 
embryonic  form  of  an  A 

Another  point  to  be  remembered  in  all  inqn  Lid 

the  intense  r  of  life,  and  revival 

death  exhibited  by  these  parasites;  and  in  no  da*-  im 

has  the  origin  by  spontaneous  generation  lieen  m 
contended  for  than  in  regard  to  these 
there  13  a  minute  worm  of  a  nematoid  kind  which  is  a  itantaite 
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upon  wheat  grains  (the  Vibrio  tritici) ;  some  of  these  being  dried, 
and  then  remoistened  after  a  lapse  of  four  to  seven  days,  they 
resumed  their  living  active  state  (Bauer  in  Phil.  Trans.,  1823, 
p.  1,  quoted  by  Owen).  Dr.  Blainville  has  given  other  similar 
instances  of  revival  after  desiccation;  and  mature  entozoa  will  even 
resist  the  effects  of  such  destructive  agents  as  extremes  of  heat 
and  cold,  to  a  degree  beyond  the  endurance  of  any  other  minute 
animals.  Owen  relates  that  a  nematoid  worm  has  been  seen  to 
exhibit  strong  contortions — evident  vital  movements — after  hav- 
ing been  subjected  above  an  hour  to  the  temperature  of  boiling 
water  with  a  codfish  which  it  infested.  Rudolphi  mentions  of 
some  entozoa  which  infest  herrings  annually  sent  to  Berlin  hard 
frozen  and  packed  in  ice,  that  they  do,  when  thawed,  exhibit 
unequivocal  signs  of  restored  vitality  (Owen,  Lectures  on  the 
Invertebrate,,  p.  80).  Liguke  are  often  found  alive  in  undercooked 
codfish.  Rudolphi  found  individuals  of  Ascarides  (spicvligera) 
stiff  and  hard  in  the  gullet  and  stomach  of  a  bird  (cormorant) 
kept  in  spirits  of  wine  for  eleven  days,  and  which  returned  to  life 
in  warm  water.  Miram  has  seen  individuals  of  the  Ascarides 
(acns)  from  the  pike  become  dry,  and  remain  sticking  to  a  board, 
where  they  would  revive  again  by  being  placed  in  water,  and  in 
some  instances  they  would  move  a  part  of  the  body  which  had 
imbibed  the  fluid,  while  the  remaining  part  continued  shrivelled 
up,  and  adherent  immovably  to  the  board.  I  have  seen  the  very 
same  results  in  the  Ascaris  which  infests  the  peritoneal  covering 
of  the  mackerel.  Such  being  the  tenacity  of  life  on  the  part  of 
the  mature  animal,  how  much  more  do  the  ova  possess  the  powers 
of  endurance?  Without  losing  latent  life,  they  even  develop 
themselves  under  circumstances  of  the  most  improbable  kind.  Dr. 
Henry  Nelson  and  Dr.  Allen  Thomson  have  observed  the  develop- 
ment of  the  ova  of  the  A.  mystax  to  proceed  for  several  days, 
while  the  parent  bodies  containing  them  were  immersed  in  oil  of 
turpentine.  I  have  once  seen  the  same  occurrence;  and  also  I 
have  seen  the  development  of  the  embryo  proceed  in  spirits  of 
wine  for  about  three  weeks  before  signs  of  vitality  had  ceased. 

Periods  of  Incubation  of  the  Ova. — The  eggs  are  ovoid,  and  covered 
by  a  transparent  envelope  or  chorion,  which  after  fecundation  and 
segmentation  becomes  tuberculated.  Hence  the  various  accounts 
given  as  to  their  surface  appearance.  They  are  expelled  with  the 
faeces  in  the  case  of  the  A.  lumbricoides.    They  have  been  placed 
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in  water  and  taken  care  of  for  various  lengths  of  time, 
Richter  records  that  at  the  end  of  eleven  month*  each  ori] 
contained  a  living   embryo.      In  August,   1853,    Y 
Richter  put  a  fragment  of  a  mature  female  Aacari$  (mai- 
the  dog)  into  water,  so  as  to  keep  the  ova  moist  m©r 
examined  them  from  time  to  time  with  the  microscope,      Scgmcj 
tation  having  commenced,  the  development  of 
completed  in  fourteen  days.     They  moved  « 
within  the  egg-shells,  huA  did  not  break  through  th 
imprisoned  or  encysted  state  they  continued  I 
and  winter;  the  movements  of  the  embryos  gradu 
and  at  last  entirely  ceasing  during  the  winter  mont! 
raence    in    the   following  -spring,  and   become   again 
summer;  but  they  ncv&r  bro  It, 

The  condition  of  these  Asc  from  tin 

enclosure    within    the    eg  [    under    fa\ 

circumstances —  namely,    when   the  animals   are    111 

led  on  to  further  development;  and  now  it  is  known  thtit 
embryo  of  nematoid  worms  may  pass  the  winter  in  a  state, 

floating  about  in  the  open  waters,  or  lying  in  moist  places. 
fully  formed  embryo  is  cylindrical,  its  length  i  iocb; 

the  mouth  is  not  furnished  with  the  three  chara  ,411* 

of  the  genus,  and  the  tail  terminates  sudden Jy  in  a  point* 
highly  probable,  from  the  evidence,  that  the  embryos  tiro  dii 
transferred  to  the  alimentary  canal  of  man  from  river  and  j 
water, 

4  Thi  ie  vermiexdaris  was  known  to  Hi] 

of  the  most  troublesome  parasites  of  children,  and  occasionally' 
of  adulta.     It  is  a  minute,  white,  thread-like  worm,  th< 
about  a  line  and  a  half  in  length,  and  the  female  five  or 
They  inhabit  chiefly  the  rectum,  where  they  are 
clusters,  rolled  up  in  balls  of  considerable  size,  an 
rectum  may  creep  into  the  vagina  or  urethral  orifice, 
they  give  rise  to  profuse  and  exhausting  bloody  discharge*  frwia 
the  vagina. 

The  eggs  of  this  parasite  have  embryOft  developed  ^  ii 
prior  to  their  t  tit;  and  in  tl 

differ  from  the  A.  iumh  and  tie  the 

one  hand,  and  from  the  viviparous  Draeuncutti*  an  tho  other. 
In  this  character,  however,  they  resemble  the  A,  mystax. 
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In  all  probability  the  young  escape  from  the  eggs  soon  after 
the  latter  are  expelled  or  migrate  per  rectum,  and,  like  others  of 
the  Nematelmia,  gain  access  to  the  human  body  with  our  vegetable 
food  or  water  whilst  still  in  a  sexually  immature  condition. 

5.  The  Trichina  spiralis  was  first  seen  by  Tiedemann  in  1822, 
and  was  first  described  by  Mr.  Owen  in  1835  from  a  specimen 
taken  to  him  by  Mr.  Paget  It  has  since  been  often  recognized, 
chiefly  as  a  dissecting-room  curiosity.  The  student  tries  in  vain 
to  clean  the  fibres  of  the  muscle  he  is  dissecting,  which,  however 
clearly  displayed,  still  looks  as  if  it  were  "  sprinkled  over  with 
the  eggs  of  some  insect." 

Instances  of  the  T.  spiralis  in  the  muscles  of  the  human 
body  are  of  much  more  frequent  occurrence  than  has  generally 
been  supposed.  Most  probably,  from  their  very  minute  size,  they 
have  hitherto  been  overlooked.  Virchow  had  not  seen  a  case 
before  1859,  after  which  he  met  with  no  less  than  six  in  one  year. 
It  is  perhaps  more  common  in  man  than  even  the  Cysticercus. 
Zenker,  of  Dresden,  found  Trichince  in  four  out  of  136  dissec- 
tions— i.  e.,  one  in  thirty-four. 

Of  late,  however,  much  interest  has  been  excited  in  this 
subject;  for,  in  place  of  the  T.  spiralis  being  quite  a  harmless 
parasite,  as  has  been  hitherto  the  belief,  Zenker  has  lately  shown 
that  it  is  the  source  of  a  new  and  most  alarming  form  of  disease ; 
that,  in  place  of  remaining  harmless  and  encysted  in  its  capsule, 
only  to  cretify  or  degenerate,  it  may  free  itself  from  this  cyst,  and, 
migrating  amongst  the  muscles,  may  give  rise  to  symptoms  of  the 
most  serious  kind,  causing  death  in  a  strong  and  healthy  person 
after  a  few  weeks  of  painful  suffering. 

It  seems,  indeed,  to  be  the  most  dangerous  of  all  parasites — not 
even  excepting  the  Echinococcus ;  and  it  behoves  the  physician 
to  know  something  about  the  nature,  origin,  and  development  of 
this  entozoon,  seeing  that  its  pathological  relations  are  now  known 
to  be  of  extreme  importance  and  interest. 

The  T.  spiralis  has  been  hitherto  known  as  a  minute  round 
worm,  enclosed  in  a  more  or  less  transparent  capsule,  lying 
between  the  sarcolemma  of  the  primitive  muscular  fibres  (figs. 
15,  16) ;  but  when  the  parasite  is  free,  it  finds  its  way  within  that 
sheath.  It  forms  the  type  of  a  distinct  genus  of  nematodes, 
having  no  genetic  relations  with  the  Trichoceplialus  dispar,  as 
was  supposed;  but  is  reproduced  viviparously.    The  non-encysted 
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Trichina  may  exist  in  the  ilesh  of  animals  with' 
to  tli-    naked  eya    In  the  Jt 

detection  without  the  aid  of  a  lens,  if  eretinVatioti   has  not 
menecd  in  the  cyst.     The  cysts  an?  round  or  el  i  ap# 

according  to  their  shape,  like  small  round  doth,  granules,  vesicubs, 


ppeaf 


Fig.  15^ 


lootli  (if  »a  im*  *  *w. 

Fig.  lat 


♦  it  streaks,  greyish-white  or  opaque,  and  quite  distinct   from 
red  transparent  muscle.     When  the  cyst  has  become  calc 
its  limy  material  may  be  dissolved  away  by  acetic  or  !i 
acid  with  the  evolution  of  gas,  and  the  parasite  is  then  seen  coiled 
up  within  (fig,  15). 

The  symptoms  of  the  disease  induced  by  this  parasite  are  at 
first  of  a  febrile  nature,  having  a  close  resemblance  to  $01130  forms 
of  specific  fevers.  Dr.  Philip  Frank,  lately  Assistant-surgeon  oft 
the  staff  of  Her  Majesty's  Army  Medical  Department,  was  the  1 
to  send  ;m  account  of  this  remarkable  disease  from  Germany 
this  country.  He  described  a  case  of  its  occurrence  in  1 
Times  trad  0  fMay  26,  I860;  and  recently  Dr.  ; 

given  a  short  notice  of  hrickvna  disease  in 
theArniy  Medical  h  nt  for  1860,  p.  351.     The 

the  <  ixed  to  by  Dr.  Frank  is  as  follows  : — 

In  January,  18f>0,  a   servant  girl  about  tw>  rs  of  age 

died    in    the    Dresden    Hospital    from    the    effects    ot 
spina's;  and   the  muscles  of  her  body  funii  ; aerials   1 

*  BHghtl;  ttugnified  oyit  of  Trichina  CHOW). 

t  The  Trichina  tpimOs  removed  from  iU  cyit  (after  Vn« 
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numerous  observations  and  experiments,  which  have  thrown 
much  light  on  the  origin  and  development  of  this  parasite.  The 
illness  of  the  patient  commenced  about  Christmas,  1859;  and 
the  symptoms  may  be  arranged  into  two  sets, — (1.)  Extreme 
lassitude,  depression,  sleeplessness,  loss  of  appetite,  and  eventually 
febrile  phenomena  which  were  well  expressed,  so  much  so,  that 
the  case  was  set  down  as  one  of  typhoid  fever;  but  grave  doubts 
prevailed,  for  (2.)  A  new  train  of  symptoms  developed  them- 
selves— namely,  the  whole  muscular  system  became  the  seat  of 
excruciating  pain,  especially  in  the  extremities.  Contractions  of 
the  knee  and  elbow  joints  supervened,  and  associated  with  such 
extreme  pain  as  to  render  extension  of  the  limbs  impossible. 
(Edema  of  the  legs  followed;  and  the  case  terminated  fatally  by 
pneumonia,  about  the  twenty-eighth  or  thirtieth  day  after  the 
first  symptoms  of  illness. 

A  post-mortem  examination  of  the  body  showed  the  muscles 
moderately  developed,  of  a  pale  reddish-grey  colour,  and  dotted 
over  with  specks,  which  turned  out  to  be  groups  of  non-encapsuled 
Trichince,  lying  free  upon  and  within  the  sheathes  of  the  muscular 
fibres.  They  were  alive — some  coiled  up  and  others  lying 
straight;  and  they  appeared  to  be  in  all  stages  of  development, 
diffused  throughout  all  the  striated  muscles  of  the  body,  not  even 
excepting  the  heart  itself.  They  abounded  in  such  vast  numbers 
that  as  many  as  twenty  Trichina  were  seen  in  the  field  of  view 
through  a  low  magnifying  power,  the  muscular  tissue  being 
everywhere  in  a  degree  of  very  marked  degeneration.  In  the 
jejunum  were  found  sexually  mature  Trichince.  Death  was  due 
to  the  development  of  the  T  spiralis,  whose  existence  fully 
explained  the  anomalous  symptoms  which  attended  the  case. 

On  looking  into  the  history  of  the  girl  it  was  found  out  that 
she  had  been  a  servant  in  a  farm-house,  and  had  been  taken  ill 
very  soon  after  the  killing  of  two  pigs  and  an  ox — animals  which 
it  is  customary  to  kill  about  Christmas. 

Pigs  are  known  to  be  infested  with  the  T  spiralis — so  are 
oxen;  and  Professor  Zenker  went  to  the  master's  house,  and 
found  some  ham  left  of  the  identical  pig  that  had  been  there 
killed,  and  also  some  sausages.  The  flesh  of  the  pig  was 
examined  microscopically,  and  every  specimen  examined  showed 
that  the  pigs  flesh  was  infested  with  Trichince  in  the  encysted 
state.    At  the  same  time  Professor  Zenker  learned  that,  soon  after 


■S7I 


SPECIAL   PATHOLOGY — ROUND   WORM& 


the  girl  had  been  taken  ill,  the  housekeeper  became  unwell 
similar  symptoms,  but  in  a  less  severe  degree;  and  all  the  servant* 
about  the  farm  became  more  or  less  111  about  th©  same  time. 
The  house  of  the  butcher  who  had  killed  the  pig  was  then 
1  by  Professor  Zenker,  who  was  informed  by  the  wife  of 
the  butcher  that  be  had  been  very  ill  since  that  event. 
had  boon  three  weeks  in  bed,  suffering  from  rheum 
tit--  'id  had  been  as  if  paralyzed  over  his  body — ama 

move  his  arms,  legs,  or  neck.     He  had  n  I    anythi 

the  kind  before,  but  had  always  been  a  healthy  and  strong  m;i 
He  thought  be  had  caught  cold  the  day  he  kill 
when  it  is  known  to  be  a  habit  of  German  bi  taste 

meat  they  kill,  in  the  raw  condition,  the  history  of  these 
to  Professor  Zenker,  became  a  history  of  t rickinatous 
tin  development  and  growth  to  maturity  of  the    7!  epirai 
the  muscles  of  those  who  lived  at  the  farm-house,  as  well  tus  of  the 
butcher  who  had  killed  the  pfg,  and  who  no  doubt  bad 
uf  its  tlesh. 

Numerous  experiments  were  made  with  the  flesh  of  the 
who  died  in  this  remarkably  morbid  state.     Portions  of  the  BeA 
were  sent  by  Zenker  to  Professor  Virchow  at  Berlin,      Be  I 

hit  with  some  of  it,  and  this  rabbit  died  ab<  mfch 

the  feeding,  with  symptoms  of  general  muscular  paralysis, 

fads  of  young    TrickhiGo  were   seen  in  its    I 
rabbits  were  fed  with  the  flesh  of  the  first  rabbit .  and   tln-y  too 
died  with  similar  phenomena. 

Another  observer  had  before  made  similar  experiments,     Herhai> 
in  1852,  fed  three  young  dogs  with  the  boae 

muscles  were  saturated  with    Trichina.     Hie  dogs  in  their  turn 
became  trichmatoxts ;  being  killed  after  a  few  months,  the  para 
were  seen  in  their  flesh.     Pigeons  also  were  fed  with  lesh 

known  to  be  \s;  and  free  Trichina  were  found  in  the 

flesh  of  the  neck,  the  wings,  and  the  thighs  of  the 
eighteen  days.     But  Herbst  did  not  examine  into  the  relat 
between   the  capsuled  and  the  free    7V 
Zenker  have  done. 

The  Trichina  api/mUs  h  now  welt  known  not 
the  muscles  of  man     It  occurs  in  eels,  c;  hedge* 

hogs,  pigeons,  moles,  and  Bwlna 

Virchow  found  the  villi  of  the  intestines  of  the  rabl 
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with  the  ova  or  prospermia  of  the  entozoa;  and  he  found  mature 
Trichina  of  both  sexes  moving  freely  in  the  mucus  of  the  intes- 
tine. The  males  were  filled  with  sperm  corpuscles,  while  the 
females  were  densely  stocked  with  ova  and  their  germs,  and  with 
young  ones  in  the  eggs,  coiled  up  like  little  snakes. 

In  the  summer  of  1860  a  subject  was  received  into  the  dis- 
secting-room of  the  University  of  Edinburgh;  and  the  muscles 
of  that  subject  contained  numerous  flesh-worms.  Dr.  Turner, 
the  demonstrator  of  anatomy,  then  took  the  opportunity  of 
verifying  the  experiments  of  the  German  professors.  He  fed 
kittens  with  portions  of  the  human  flesh  containing  the  worms, 
which  were  observed  to  move,  though  somewhat  languidly,  on 
rupturing  the  cysts.  To  one  cat  on  the  7th,  13th,  and  16th  of 
July  he  gave  portions  of  the  flesh,  and  in  the  intervals  fed  it  on 
bread,  milk,  and  fish.  He  killed  the  cat  on  the  24th  of  the 
month.  Nothing  could  be  seen  with  the  naked  eye  in  the  fluid 
of  the  small  intestines ;  but  on  placing  a  drop  below  the  micro- 
scope, thread-like  worms  were  seen  actively  moving  about  in  it,  or 
coiling  themselves  up  in  a  spiral  form.  Every  drop  of  fluid  taken 
contained  one  or  more.  Each  of  these  thread-like  worms  was 
about  Atli  of  an  inch  long  and  yAvth  of  an  inch  broad,  with  a 
pointed  and  a  rounded  end,  and  about  two-thirds  smaller  than  the 
mature  flesh- worms  met  with  in  the  muscles  of  the  cat.  These 
had  migrated  from  the  intestines,  and  after  working  their  way 
between  the  fibres  of  the  muscles,  had  become  encapsuled — the 
capsules  being  perfectly  transparent  Herbst  and  Virchow  have 
found  the  flesh-worms  both  in  the  mesenteric  glands  and  in  the 
mesentery,  and  therefore,  presumably,  in  transitu  between  the 
intestines  and  the  muscles.  All  the  phenomena  described  occurred 
within  the  space  of  a  single  month;  and  even  as  early  as  three 
weeks  after  feeding,  Virchow  found  the  young  brood  equal  in  size 
to  those  administered  at  the  commencement.  The  genesis,  develop- 
ment, and  migrations  of  these  flesh-worms  are  thus  proven  to  be 
astonishingly  rapid.  Dr.  Thudichum  has  also  very  recently  verified 
these  experiments ;  and  at  the  conversazione  of  the  British  Medi- 
cal Association,  held  at  Downing  College,  Cambridge,  on  4th 
August,  1864,  he  exhibited  the  parasite,  living,  in  various  stages 
of  development,  which  be  obtained  from  the  muscle  of  a  rabbit 
infested  with  them,  and  also  from  some  pork  chops  (Brit  Med. 
Journal,  August  13, 1864). 
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Thus  the  T.  ttftimlishaa  been  shown  to  be  a  bisexual  pari 
producing  its  JWBg  alive  in  the  intestii;  ia|  whose 

muscles  it  may  infest,  either  is  the  free  or  In  icapsnlni 

state     Si  t  ioag  as  it  remains  in  the  capsule 
non-sexual,  and  so  far  they  are  harmless;  hut  should  they  become 

w  larger,  and  may  become  mature,  and  so  _ 
to  others,  if  the  death  of  the  animal  tbey  inhfi 

In   the   mucus  of  the  intestines  the  mature    7 
suitable    place   for   growth  and  breeding,  tli 
their  way  to  the  muscles,  where  they  eventually  I 
and  tin  ir  favourite  haunt  there  seems  to  be  the  small  in 
x  (Zenker), 

Aceo riling  to  Yirehow's  conclusive   testimony,    all    thc&o 
nomena  occur  within  the  space  of  a  single  month;  am 
experiments,  even  as  early  as  thi  ks  after 

young  were  found  to  equal  in  size  those  that  lie  ad  mi  ni 
the  commencement     The  genesis  and  migrat 
therefore  astonishingly  rapid,  and  probably  without  parallel  in 
class  of  parasites  (CoBBOLD). 

Since  the  discovery  by  Leuckart  of  the  round  m 
the  T.  spiralis  is  the  immature  condition  be  case  roc* 

by  Zenker,  and  since  the  more  complete  k  that   tan 

n  acquired  by  experiments,  of  the  wonderful  mign 
the  young  Trichitur,  attention  has  b  ialty  directed  t 

possibility  of  the  tirickimajtom  in  man  being  more  common 

than  was  anticipated 

In  December,  1860,  Professor  Wunderlich  met  with 
prolonged  fever,  which  did  not  correspond  in  any 

of  the  well-known  specific  fevers.     The  patient  was  a  I 
He  eventually  got  quite  well,  and  so  fax  negatived  i 
•  >i  twuU  tuberculosis  which  had  been  made,     A  second  I 
from  the  same  establishment,  came  into  the  hospital  with  the 
same  symptoms  of  high  ith  immense 

course  of  the  disease  again  did   not   correspond  with  any  of  the 
known   fevers       Here,  as  in   the   first  case,  the    mu.sele*    wcti 
particularly  implicated,  but  in  &  less  degree    There  w$m 
muscular  pains,  but  absolut  *s  of  the  mu  ure 

Thia  man,  fc00,  eventually  got  well.      A  third  and  a  fourth 

a  lie   htm  h    similar   **• 

febrile  Bymptoma,  but  they  were  not  seen  by  Wunderlich. 
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These  men  had  been  killing  a  number  of  pigs;  and,  as  is  the 
custom,  they  ate  of  the  raw  flesh.  Eight  men  so  ate,  and  four  of 
them  were  afterwards  attacked  with  these  anomalous  but  severe 
febrile  symptoms.  Unfortunately  none  of  the  pork  had  been 
preserved,  and  the  possibility  of  Trichina  existing  in  it  had 
therefore  not  been  proven.  Moreover,  none  of  these  men  died, 
and  no  evidence  of  the  parasite  existing  in  their  muscles  was 
obtainable.  But  looking  to  the  undoubted  fact  that  the  use  of 
the  raw  meat  brought  on  the  disease,  and  to  the  great  probability 
that  the  wanderings  in  large  numbers  of  the  Trichina  will 
produce  these  symptoms,  Professor  Wunderlich  deems  himself 
justified  in  thinking  that  there  are  some  grounds  for  considering 
these  febrile  attacks  to  have  been  due  to  trichinatous  disease. 
That  individuals  enjoy  good  health  although  the  muscles  are  in- 
fested with  the  encapsuled  Trichince  is  now  well  known  from  the 
number  of  cases  that  have  been  seen  in  dissecting-rooms.  Cases 
are  also  referred  to  by  Mr.  Curling,  of  its  being  recognized  in  the 
muscles  of  men  killed  by  accident,  when  engaged  in  severe  manual 
labour  (London  Med.  Gazette,  Jan.,  1838;  also  Turner  in  Edin. 
Med.  and  Surg.  Journal,  1860,  p.  209).  The  distinguished  teacher 
of  clinical  surgery  at  Berlin,  Professor  Langenbeck,  related  to  the 
Medical  Society  there,  in  1863,  the  case  of  a  man  from  whom  he 
had  recently  removed  an  epithelial  cancer  situated  in  the  neck. 
During  the  operation  the  platysma  myoides  exhibited  a  singular 
appearance,  which,  on  careful  inspection,  was  found  to  arise  from 
the  presence  in  the  muscle  of  innumerable  dead  Trichince  con- 
tained in  calcified  capsules.  On  inquiry,  the  following  facts  were 
elicited: — In  the  year  1845  there  was  a  "church  visitation" 
(whatever  that  may  mean),  in  which  eight  persons  took  part,  and 
of  these,  seven  afterwards  sat  down  to  a  breakfast  consisting  of 
ham,  sausages,  cheese,  roast  veal,  and  white  wine.  In  the  course 
of  three  or  four  days  every  one  of  the  seven  persons  was  seized 
with  diarrhoea,  pains  in  the  neck,  oedema  of  the  face  and  ex- 
tremities Of  the  seven,  four  died,  and  the  three  who  survived 
(among  whom  was  the  man  operated  upon  eighteen  years  after- 
wards by  Professor  Langenbeck)  remained  ill  for  long  afterwards. 
The  suspicion  arose  that  poisoning,  through  the  agency  of  white 
wine,  had  taken  place;  and  an  investigation  was  made,  but  with- 
out any  result  The  innkeeper,  however,  at  whose  house  the 
breakfast  was  given  being  still  under  suspicion,  was  obliged  to 
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give  up  his  business  and  emigrate.     The  importaiv 

in  its  forensic  aspects  cannot  be  overrat 

important  subject  of  inquiry  whether  so  ir  c&j&m  of  dett 

from  suspected  but  unproved  poisoning  may  not  be  dtt< 

liseaae^  which  is  now  known  to  be  much  i  ihaa 

has  hitherto  been  supposed,  both  in  this  count  ? 

Vri  y  recently  attention  has  been  again  awakened 
by  an  occurrence  almost  tragical. 

About  the  middle  of  October,  1863,  tin  tive 

hration  at  Hcltsfcadt,  a  small  country  town  in   Prus- 
Harts  Mountains,  numbering  from  3,000  to  G.OOQ  inhabitants. 
hundred  and  three  persons  sat  down  to  an 
dinner,  mostly  men  in  the  prime  of  life,     Within  :h  mc 

than  20  persons  had  died,  and  more  than  80  persons  W< 
suffering  from  the  fearful  malady,  while  I 
ently   unscathed   were  in  hourly  fear   of  an    on  tin 
en  capsuled  flesh-worms,  ' 

The  dinner  had  been  ordered  at  a  hotel,  and  it  waa 
that   the  introduction    to    the   thin!    course    ah 
"  Kostewurst/1      The  sausage-meat  was  then  lered  at  toe 

butcher's  the  necessary  number  of  days  beforehand,  in  order 
allow  of  its  being  properly  smoked*     The  butch  his 

j it  to  a  neighbouring  proprietor  of  piga,  and  bough 
jugs  from  the  steward  of  the  pig-farm.     The  steward  untort  un.it*  I 
sold  a  pig  which  his  master  intended  should 
it  was  not  considered  to  be  in  good  eond  it  Soil     Ni  \ 
tliis  time  at  least,  the  butcher  got  ft  the  wn 
The  ill-conditioned  pig  was  the  one  that  was  killed 
up  into  sausages.    These  wTere  duly  smoked  and  delh 
hotel ;  and  after  being  toasted  before  the  fire  (so  as  to  mod 

through  merely)  they  were  served  to  the  guests  at 
table. 

On  the  day  after,  several   persons  who  had  eaten  the  dinner 
were  attacked  with  great  irritation  of  the  bowels,  loss  of  i. 
great  prostration,  and  fever.      The  num1  as  attacked 

nipidly  increased;    so  much  so,  that  great  alarm  was  fult  in  w 
small  a  town  lest  an  epidemic  uf  typhoid  fev<  i 

But  one  of  the  physicians  at  last  conjr  <oo 

must  be  at  the  bottom  of  the  outbreak,  and  an  tn  r 

the  circumstances  of  the  dinner  was  instituted;  and  when  the 


EARLY  SYMPTOMS  OF  TRICHINATOUS  DISEASE.  879 

muscles  of  the  calves  of  the  legs  of  some  of  the  sufferers  began  to 
be  affected,  the  descriptions  of  Zenker's  case  (already  described) 
was  at  once  remembered.  The  remnants  of  sausages,  and  of  pork 
employed  in  the  manufacture  of  them,  were  examined  with  the 
microscope,  and  found  to  be  literally  swarming  with  encapsuled 
flesh-worms.  From  the  muscles  of  several  of  the  suffering  victims 
small  pieces  were  excised,  and  under  the  microscope  they  were 
seen  to  be  charged  with  Trichina  in  all  stages  of  development.  It 
could  therefore  no  longer  be  doubted  that  as  many  of  the  103 
persons  as  had  dined  together  and  partaken  of  the  "  Bbstewurst " 
were  affected  with  trichinous  disease  by  eating  the  trichinous  pork, 
the  flesh-worms  of  which  had  not  been  killed  by  the  smoking 
and  toasting.  On  the  contrary,  the  subdued  heat  of  toasting 
would  rather  foster  their  vitality. 

This  catastrophe  awakened  sympathy  and  fear  throughout  the 
whole  of  Germany.  Most  of  the  leading  physicians  were  consulted 
in  the  interest  of  the  sufferers ;  and  some  visited  the  neighbour- 
hood where  most  of  the  affected  patients  were.  None  could  bring 
relief  nor  cure.  Case  after  case  died  a  slow  and  lingering  death, 
by  exhaustion  from  nervous  irritation,  fever,  loss  of  muscular 
power,  inflammation  of  the  lungs,  or  of  organs  essential  to  life. 
The  cases  have  been  observed  with  great  care  and  chronicled  with 
skill  All  the  features  of  the  remarkable  disease  have  been 
registered  in  such  a  manner  that  hereafter  there  can  be  no 
difficulty  in  recognizing  the  disorder. 

The  disease  begins  a  few  days  after  eating  the  meat  in  which 
there  were  Trichina,  with  loss  of  appetite,  and,  almost  without 
exception,  with  diarrhoea  and  fever;  oedema  of  the  eyelids;  also 
pain,  or  at  least  painful  sensation  of  weakness,  in  the  limbs; 
oedema  of  the  joints;  difficulty  in  moving  the  tongue;  profuse 
clammy  perspiration:  and  those  patients  who  do  not  become 
convalescent  die  either  unconscious,  with  symptoms  of  typhoid 
fever,  or,  in  a  few  cases,  remain  conscious  to  the  end,  complaining 
of  inability  to  breathe  freely. 

The  only  important  symptom  of  typhoid  fever  absent  in  the 
disease  is  the  enlargement  of  the  spleen,  and  it  is  very  probable* 
that  some  of  the  so-called  epidemics  of  typhoid  fever  in  form* 
#  days  were  caused  by  the  propagation  of  Trichina  in  the  faun 
body. 
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oe  the  disease  has  been  known  (about    M 
niiuiv  cases  have  been  observed  in  Germ* 

The  vitality  of  the  Tnckhur  is  not  dee  unless  the  too 

<r  her  substances  ID  which  they  are  located  be  siibj 
temperature  of  boiling  water  for  a  sufficient  time  are 

every  particle  has  been  acted  upon  by  that  d 
ing,  smoking,  and  toasting  triehinous  meat,  as  is    usually 
does  not  appear  to  be  sufficient  to  destroy  the  worms  in  all  parte 
of  the  meat. 

Picric  acid  {acuhtm  piero  nitricmn)  was  tried,  with   t1 
that  it  might  be  administered  with  success  to  the  patient,  I 
failed.     In  triehinous  pork  of  a  pig  killed  with 
ins  were  found  alive  ( AY,  Mlller,  of  Homberg). 

When  this  flesh -worm  was  seen  more  than  t»  are  ago, 

was  little  thought  that  the  bit  of  muscle 
the  germs  of  a  disease  which  might  be  carried  in   a  li\ 
from  Valparaiso  to  Hamburg,  and  then  kill  almost    tl 
crew  of  a  merchant  vesseL     It  has  been  recent] 
pig  so  diseased  was  shipped  at  Valparaiso 
days  before  their  arrival  at  Hamburg  f  the  sailors  ai 

of  the  pork  in  one  form  or  another.  J  were  i 

the  flesh- worm,  and  died.     One  only  escaped  being  ill  wo* 

l  of  fever,  and  epidemics  of  inscrutable  peculiar 
claimed    by  medical   writers,   with   much    show    of    reaa 
outbreaks  of  the  flesh -worm  disease. 

Professor  Eekhardt,  of  Qieas&n,  has  obtained   pei 
produce  the  disease  in  a  criminal  coin  I 
various  remedies  on   him.      (For  a  very  in? 
Trichhn  I  lesh-worm  disease,  the  read* 

recent  work  erf  Dfc  Althaus  on  this  subject.) 

For  the  diagnosis  of  TrichifUB  in  the  muscles  of  net 

ter  has  proposed  to  harpoon  the  muscles;  bi  seems 

very  severe  operation,      Weicker  believes  tl 

look  for  them  is  under  the  tongue,  close  to  the  I'm  q^ 

they  can  be  easily  seen  in  this  situation.     Wl 
is  not  yet  known,  (Virchow's  Archiv,,  IStil,  p 
Dr.  I  I  a) 

6   The  fi  is  known  to  be  tolei 

throughout  Northern  Italy;   and,  according  : 
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and  Greisinger,  it  is  so  remarkably  abundant  in  Egypt  that  about 
one-fourth  of  the  people  are  constantly  suffering  from  a  severe 
anaemic  chlorosis,  occasioned  solely  by  the  presence  of  this  parasite 
in  the  small  intestines. 

"  Its  length  is  about  one-third  to  half  an  inch,  its  width  about  one- 
twentieth  of  its  length.  Its  head  has  a  round  apex,  and  its  extremity, 
which  is  bevelled  at  the  expense  of  its  posterior  surface,  is  provided  with 
hooklets  that  occupy  converging  papillae.  The  mouth  contracts,  to  open 
into  a  thick,  muscular  pharynx,  which,  widening  as  it  passes  downward, 
ends,  after  occupying  one-seventh  of  the  body,  in  the  intestine.  The 
sexual  differences  of.  the  male  and  female  are  very  interesting.  Its 
pathological  significance  is  chiefly  due  to  the  haemorrhage  caused  by 
these  parasites,  which  are  often  present  in  thousands  between  the 
valvules,  conniventes  of  the  duodenum,  jejunum,  and  ileum,  and  not 
infrequently  in  the  submucous  areolar  tissue.  In  short,  the  physician 
practising  in  Egypt  must  never  forget  that  the  chlorosis  of  this  climate  is 
often  the  result  of  repeated  and  small  haemorrhages  from  the  intestine 
caused  by  these  parasites.  Turpentine,  as  Greisinger  points  out, 
promises  to  be  the  best  remedy  both  as  a  styptic  and  as  a  vermifuge," 
(Brit,  and  For.  Med.-Chir.  Review,  1.  c.) 

7.  The  Strongylu8  bronchialis  was  first  discovered  by  Treutler, 
in  1791,  infesting  the  enlarged  bronchial  glands  of  an  emaciated 
man.  The  parasite  is  cylindrical,  slightly  narrowed  anteriorly, 
filiform,  but  somewhat  compressed  at  the  sides,  semi-transparent 
posteriorly,  and  of  a  blackish-brown  colour.  It  measures  from 
half  an  inch  to  three-quarters  of  an  inch  in  length. 

8.  The  Eu8trongylu8  gigas  is  fortunately  rare  in  man,  though 
common  in  a  great  variety  of  animals,  such  as  weasles.  It 
inhabits  the  kidney,  destroying  the  substance  of  the  organ,  the 
walls  of  which  become  the  seat  of  calcareous  deposits. 

9.  The  Speroptera  hominis  is  furnished  with  a  spiral  tail,  having 
peculiar  marginal  appendages. 

10.  The  Filaria  medinensis,  Guinea  worm,  or  Dracuncvlus, 
lives  amongst  the  connective  tissue  of  man  and  of  some  animals. 
In  this  situation  it  is  only  known  as  a  female,  containing  an 
enormous  quantity  of  young  Filaria,  and  resembles  a  long  piece  of 
uniformly  thick  white  whip-cord.  In  this  country  few  are  familiar 
with  its  appearance,  or  with  the  lesions  it  produces;  and  we 
therefore  look  for  our  knowledge  regarding  the  main  points  in  the 
natural  history  of  this  parasite  to  be  furnished  to  us  by  the 

vol.  I.  3  L 
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observer  in  Africa  or  Asia;  and  of  whom  we  hope  that  they 
fill  up  the  gaps  which  still  exist, 

Tin  Guinea  worm  is  essentially  a  tropical  parasite.     It  is  endec 
in  the  hot  intertropical  reg  Asia,  and  Africa,  extern! j 

Egypt,  about  2*T  or  24°  North  latitude,  to  Sumatra  and 
islands,  as  far  as  10p  or  12a  South.     But  it  is  or Jy  in  % 
tricts  within  these  tropical  limits  that  the  parasite  ab 
example,  it  is  endemic  in  Aralji;i  Petrea,  the  horded 
Quit   and  of  the  Caspian  Sea,  the  banks  of  the 

-i  iiia,  and  Guinea.    Its  occurrence  in  Guinea  (ultliou 
it  has  its  common  name  from  this  place)  is  extremely  ca 
In  some  districts  every  native  who  comes  orTtt*  the  ship- 
be  affected  by  it ;  in  other  places  in  Guinea  it  is  very  rarely  seen. 

The  jR  nvedvtwn&U  is  unknown  in  America,  unless  the  peram 
in  whom  it  exists  has  been  in  the  places  where  the  Lhracuu* 

m  is  endemic.     The  only  exception  Ls  tto 
It  is  sometimes  so  extensively  disseminated  that  it  has  1 
to  prevail  after  the  manner  of  an  epidemic. 

Although  this  parasite  rarely  causes  death,  still 
cause  of  great  distress  and  loss  of  strength  to  regiments    | 
in  those  places  where  it  is  tmden, 

In  the  Stat  Id  leal  8a  uid  Med 

tit  for   I860,  the  adn  for  Uru 

into  the  hospital  may  be  shown  as  follows : — 

L— EUROPEANS. 
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"  it  is  of  course  to  lie  inferred  that  these  men  had  served  abroad  in  i 

Wj  is  < 
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It  would  be  interesting  to  know  how  long  each  man  was  off 
duty  or  under  treatment  for  the  disease  induced  by  this  parasite. 
In  India  the  average  number  of  days  which  those  affected  with 
the  worm  remain  in  hospital  increases  progressively  with 
advancing  years.  During  the  first  period  (18  and  under  20 
years  of  age)  the  average  number  of  days  under  treatment — 
during  which  period  each  person  was  rendered  ineffective — 
was  148 ;  during  the  second  period  (20  and  under  25  years) 
it  was  16188  days ;  during  the  third  period  (25  and  under 
30  years)  it  was  18001  days;  during  the  fourth  period  (30 
and  under  35  years)  it  was  22*718  days ;  during  the  fifth 
period  (35  and  under  40  years)  it  was  24290  days  ;  during 
the  siath  period  (40  and  under  45  years)  it  was  31*620  days 
(Ewabt). 

Dr.  Leith,  in  the  Bombay  Mortuary  Reports,  records  133  deaths 
from  Dracuncvliis  in  eight  years  (from  1848  to  1857).  A  fatal 
result  generally  takes  place  from  hectic  (Lorimer)  and  exhaustion, 
consequent  on  the  copious  discharges  which  sometimes  follow  the 
presence  of  the  parasite,  or  from  abscesses  forming  and  bursting 
into  the  abdominal  cavity  (Ewart).  Death  has  followed  from 
tetanus  (Drs.  Minas  and  M'Kenzie,  Trans,  of  Hydrabad  Med. 
and  Phil.  Society).  Great  destruction  of  tissue  sometimes  results 
from  sloughing;  and  deep-seated  inflammation  may  attend  its 
existence,  with  the  formation  of  abscesses  and  deep-seated  sinuses. 
The  death  of  one  person  is  recorded  by  Dr.  Minas  at  Sirsa,  in 
whom  the  whole  body  and  skin  was  a  net- work  of  Guinea  worms. 
As  a  rule,  however,  the  patient  is  unconscious  of  the  presence 
of  the  DracuTiculus  till  it  is  matured  and  ready  to  make  its 
exit. 

The  Number  of  Worms  observed  in  any  one  individual  is  very 
various.  In  the  majority  of  cases  only  one  is  present,  or  known 
to  be  making  its  exit  at  one  time.  But  there  are  remarkable 
exceptions  to  this  rule.  Mr.  Forbes  mentions  that  most  of  those 
affected  have  had  two  worms  extracted ;  but  many  have  had  four, 
five,  and  six ;  and  when  he  wrote  he  was  then  treating  a  man 
in  hospital  in  whom  no  less  than  fifteen  were  exposed  to  view, 
and  many  of  these  were  extracted.  Dr.  A.  Farre  mentions  that 
as  many  as  fifty  worms  have  been  met  with  in  one  person.  Such 
cases,  however,  are  confessedly  rare  even  in  India,  where  fifteen 
worms  is  about  the  greatest  number  observed. 
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Beat  or  Locality  of  the  Parasite. 
Ear  the  most   frequently   affected— or  rather,  the    p 
frequently  tends  to  make  its  exit  there; — S 
parasites  do 

Tm  are    recorded    by    Lorinier  which  \v. 

in  this  respect,  that  one  gave  vent  to  seven  and 
thirteen  parasites.      In  the  Dase  where  Seven   purn- 
tracts  1,  there  were  two  from  the  left  foot,  three  from  tl 
on$  from  the  right  leg,  and  one  from  the  left  forearm* 
case  where  thirteen  parasites  irere  extn 

d  the  left  foot,  two  from  the  right  foot,  iw>Q  from   the 
from  the  right  leg,  onv  from  the  right  I 
right  forearm. 

Dr.  Scott  writes  that  he  has  known  the  1 
appearance  in  the  socket  of  the  eye,  in  the  mou^ 
and  below  the  tongue,     Dubois  records  its  exit  from  the 

-.  and  the  eyelids.     Dr.  Kennedy  records  cases  in   wl 
parasite  made  itself  apparent  in  the  back  and  nm 
loins.      One  preparation   exists  in   the   Museum 
Medical  Department,  in  which  a  great    numb  i 
from  beneath  the  scalp.      Instances  an  I   in  wJ 

worm  has  been  found  in  the  internal  viscera.     All  su 

irded    as   extremely   rare,       It    ifl    of   Lb 
however  that   both    Dr.   Scott  and    Dr.   Van 
stating   that   the   men    who   carry  water   in    India.,   ui 
hags  on  their  back,  are  infested  by  the  Dra\  on 

part  of  the  skin  that  has  often  been  wetted  J  while  Dm 
and  Scott  state  that  the  legs  of  persons  who  walk  amor 

[»ecia]ly  during  the  rainy  season,  and   particularly 
and  agriculturists,  and  those  who  are  obliged  to  uet  the 
frequently)  are  at  all  seasons  liable  to  DraMinculi 
are  said  to  be  affected  by  the  parasite.     Forbes  say  a 
and   dogs  are  so  affected,  and  relates  that  a  utat 
Indian  horse)  was  exhibited  at  Dbarwar,  having  a  Draci 
protruding  from  its    right  hind   fetlock      The    parasite 
the  usual    size,  and   made    its  appearance   as  a  boil ; 
difierenoe  could  be  perceived  in  any  respect    in    it 
Ihuewnfiulus  which  infests  man.     Clot  Bey  rem 
are  also  sufferers ;  but  on  this  head  information  is  gr 
desired. 
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Migratory  Powers  exhibited  by  the  Guinea  Worm  before  Extraction. 
— Dr.  Smyttan  relates  the  cases  of  two  officers,  in  one  of  whom 
the  Dracunculu8  could  be  felt,  and  traced  with  the  fingers  like  a 
cord  under  the  skin  at  the  top  of  the  shoulder.  By  and  by  it 
made  its  way  to  the  elbow,  where  it  was  equally  distinct;  and  in 
a  few  weeks  it  gradually  worked  its  way  to  the  wrist,  whence  it 
was  extracted.  In  the  other  case  the  Guinea  worm  was  observed 
under  the  skin  inside  the  biceps,  and  about  the  middle  of  the 
upper  arm.  It  then  passed  round  the  elbow  joint  and  down  to 
the  middle  of  the  forearm,  then  back  to  the  region  of  the  inner 
condyle  of  the  humerus,  whence  it  was  extracted.  It  was  three 
months  engaged  in  this  peregrination.  Dr.  Paton  records  similar 
cases  (Edin.  Med.  and  Surg.  Journal,  1806,  vol.  ii.,  p.  lol);  and 
Dr.  Morehead  says  of  his  men  that  they  had  felt  the  Guinea  worm 
in  the  thigh  in  the  first  instance,  and  subsequently  they  had 
been  ejected  from  the  foot.  He  has  distinctly  noticed  the  corded 
feeling  of  the  worm  below  the  skin,  and  observed  that  it  was 
entirely  gone  the  next  day  he  examined  the  part.  Dr.  L.  W. 
Stewart,  of  the  Madras  Medical  Service,  relates  a  very  distressing 
instance  of  this  kind  which  happened  to  an  officer  who  had 
already  extracted  a  Guinea  worm  fifteen  inches  long  from  his 
scrotum.  Ten  days  afterwards  he  experienced  an  unpleasant 
sensation  in  the  posterior  aspect  of  the  left  thigh.  Day  by  day 
the  sensation  shifted  lower  down,  till  it  reached  the  popliteal 
space.  A  few  days  later  the  sensation  was  experienced  in- the 
calf.  Hitherto  nothing  was  visible;  but  at  the  end  of  sixteen 
days  from  the  first  sensation  in  the  thigh  the  convolutions  of  a 
Guinea  worm  could  be  distinctly  traced  at  the  outer  side  of  the 
ankle-joint.  Dr.  Stewart  now  wished  to  cut  down  and  extract 
the  parasite,  but  the  evening  was  too  dark,  and  he  delayed  till 
the  following  morning.  By  the  morning  visit,  however,  the 
parasite  had  again  fled,  and  had  taken  up  a  position  in  the 
deeper  muscles  of  the  foot.  Not  a  trace  of  the  worm  could  be 
recognized  in  the  place  which  he  had  evacuated.  Many 
abscesses  now  formed,  and  severe  inflammation  of  the  foot 
resulted,  which  confined  the  patient  for  three  months  before 
he  was  free  of  this  wandering  parasite.  Dr.  Ewart  .says  he 
has  seen  the  worm  change  its  position  from  the  upper  part  of 
the  lateral  aspect  of  the  thorax  to  the  groin  in  the  cotum 
of  twenty-four  hours ;  but  he  has  never  seen  the  creature  trareJ 
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ftota   below   upwards  {Indian  Aunah,   wL    vi 
■<>). 

Structure  of  the  DraeuiiculTis. — It  is  often  a  matter  of 
difficulty  to  extract  the  whole  worm  without  brmTrin 
account  of  its  remarkable  elasticity  (for  it  n  ext 

twice  its  apparently  natural  length),  good  m 
targe  number  of  wonzu  are  not  easily  obtained    1: 

Of  40  Indian  specimens  E wart  gives  the  average  I 
inches,  the  shortest  being  12f  inches,  the  longest  40  i 
Bey  records  their  length  at  from  6  inches  to  4  feet,  in  E 
gives  their  dimensions  in  India  at  aboi 
£th  of  an  inch  in  diameter*     He  has  diss  Bu 

the  dimensions  at  from  4  to  6  feet,  and  Mb  of  an  in. 
ter;   and  he  has  made  out  that  it 
human   areolar   tissue  at  the    t . 
inch  a  week.     H.  C.  Bastlan,  Esq ,  i 
College,    has   recently    read    an    acsc 
anatomy  of  this  parasite  at  the  Linn 
and  from  the  records  of  these  excellent  <»r 
we   have  now  a  very  complete 
anatomy  of  the  Guinea  worm* 

The  anterior  end  erf  the  worm  (fig.  17)  may  be  i 
w  punctum"  in  its  centre,  Yufr&th  of  an  inch  in  diatn> 
by  rugae  in  circles,  the  externa]  of  which  was  *fr  of  an 
diameter.     Above  and  below  are  two  papilla*  opp 

li  a  transparent  area  in  the  centre  of  each, 
oval,  «frth  of  an  inch  in  diameter,  with  a  transparent  area 
of  an  inch.    Besides  these,  two  lateral  tubercles  exist,  in 
more  indistinct,  and  farther  from  the  punctata  than  th 
and  lower  papillae     They  are  Troth  of  an  inch  hi  din 
It  is  difficult  to  obtain  a  good  view  of  the  head;  for 
first  part  tu  protrude  through  the  skin,  it  is  usually  j 
destroyed  by  the  treatment  adopted  for  ♦  >:  traction. 

Groat   emetics  in  form  are  present*  <1  by  the  tail 
end  of   tie    wonn    (tig,    18),      The    I 
extremity  of  the  young  FUaria,  being  more  or  lea 


Fig.  II* 


*  Diagram  of  the  head  or  anterior  r  rul  uf  the  t  iuinca  worm ; 
form  mouth  y^th  of  an  inch  in  diameter;  {b)  Upper  large  , 
small  lateral  pujiilku  ;  J</}  One  of  &mr  cniri.-il  u  lute  lines  i 
gripg  UDfar-snamlll  ipaeet,  ill.  G  B  Bq.) 
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the  form  of  a  hook  or  spikelet,  was  believed  at  one  time  to  be  the 
penis  of  a  male;  and  such  specimens  as  showed  such  spikelets  have 
been  mistaken  for  male  Guinea  worms.  All  these  forms,  as  Busk 
showed,  have  been  found  in  specimens  containing  living  young 
ones  (proligerous).  All  are  females  that  have  yet  been  found,  and 
no  males  are  known  to  exist  in  the  human  body.  The  strength  of 
the  tissue  of  the  Dracunculus  is  such  that  a  loop  of  the  parasite 


Fig.  18.* 


will  suspend  a  weight  of  11  f  ounces  (Scott),  and  it  is  elastic  to 
a  remarkable  degree.  On  opening  the  body,  two  longitudinal 
muscular  bands  are  seen  on  the  dorsal  and  two  on  the  ventral 
aspect,  running  from  end  to  end;  while  circular  or  transverse  rugae 
mark  the  whole  extent  of  the  worm ;  and  these  are  approximated 
or  apart  as  the  worm  is  contracted  or  extended.  The  body  of  the 
worm  (fig.  19)  contains  an  alimentary  canal,  which  commences 
at  the  "punctum,"  and  terminates  in  the  concavity  of  the  tail 
end.  It  is  of  a  yellow  colour,  nearly  uniform  in  size  throughout 
its  extent,  and  in  its  course  through  the  body  winds  several  times 
round  the  genital  tube  (Bastian).  No  outlet  has  yet  been 
detected.  It  is  distinct  from  the  tube  containing  the  young 
(Forbes). 

The  genital  organs  consist  of  a  large  uterine  sac  or  tube,  occu- 
pying nearly  the  whole  length  of  the  worm,  and  terminating 
abruptly  at  either  extremity  in  a  much  smaller  tube  (probably 
ovarian),  about  three-quarters  of  an  inch  in  length.  No  vagina 
or  vulva  can  be  discovered  (Bastian). 

The  whole  extent  of  this  uterine  sac  or  capsule  is  crowded  with 
innumerable  young,  and,  with  the  exception  of  a  transparent  half 

•  Various  forms  of  the  caudal  end  of  the  Guinea  worm. — (a,  b,  c)  after  But*— 
all  of  them'  proligerous;  (d)  after  Carter;  (b)  after  Grernhow. 
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inch  or  so  of  the  worm,  the  whole  extent  of  the  parent  seei 
be  a  uterus,  a  matrix,  or  a  proligerous  capsule,  carrying  a  <x 
less  offspring,  to  which  no  parturient  female  of  any  animal  <a 

compared  for   productiveness; 
a  from  the  fact  that  no  inlet  has 

been  discovered  to  the  ge 
organs,  and  from  various  ( 
circumstances,  Mr.  Bastian 
endeavoured  to  show  that  thi 
numerable  progeny  has  been 
duced  by  a  process  of  parti 
genesis  similar  to  that  with  in 
we  are  so  familiar  in  the  Aphu 
If  a  living  worm  recently 
tracted  be  well  lit  up  by  an  ar 
lamp,  the  hair-like  filaments 
be  seen  in  motion  with  a 
simple  lens;  and  if  a  sectioi 
made  across  the  parasite  aftc 
has  been  hardened  in  glue, 
young  may  be  demonstrated 
situ  (fig  21). 

When  the  animal  is  mature, 
presenting  its  head  through 
skin,  it  protrudes  the  extremit 
the  proligerous  capsule  thrc 
one  of  the  small  papillae  or  puncta,  carrying  forward  a  proloi 
tion  of  something  in  the  form  of  a  loose  corrugated  sheath 
20).  It  gradually  assumes  the  form  of  a  dilated  vesicle  £ 
with  limpid  fluid — the  contents  of  the  proligerous  capsule — < 
taining  flocculent  granular  matter  and  young  Guinea  wo: 
Carter  tells  us  that,  if  kept  moist,  the  full-grown  parent 
live  many  hours;  and  in  this  state  the  young  will  live  till 

•  A. — Anterior  extremity  of  worm,  slit  oj»en  and  magnified,  showing,  (a)  V 
and  lower  cephalic  papilla?  in  profile  ;  (ft)  Junction  of  oesophagus  with  intestine 
constriction  of  peritoneal  sheath;  (c)  Anterior  termination  of  uterus,  with  a 
ovarian  tube.  B. — Posterior  extremity  of  worm,  slit  open  and  magnified  in  j 
way,  showing  its  hook-like  termination ;  and,  (a)  Posterior  termination  of  nl 
with  ovarian  tube;  (b)  Termination  of  intestine  (Bahtian). 

f  Anterior  extremity.  The  ovisac  (a)  is  protruded,  dilated,  and  contains  yoi 
(6)  A  funnel -shaped  sheath  surrounding  the  protruding  ovisac  (Grkekhow). 


I 
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parent  begins  to  decompose;  and  when  the  head  end  of  the 
worm  during  its  extraction  may  have  been  dried  up  for  several 
days  outside  the  wound,  the  remaining  part  with  the  young  still 


lOOths  of  an  inch  X  5  diameters.  lOOths  of  an  inch  X  50  diameters. 

Fig.  21.# 

remains  alive.  Mr.  Busk  says  that  the  young  survive  after  having 
undergone  a  considerable  degree  of  drying  up. 

Description  of  the  Young. — They  are  exceedingly  numerous, 
and  constitute  the  bulk  of  the  contents  of  the  parent's  body; 
but  are  less  numerous  towards  the  tail  end.  Each  young  one 
may  be  said  to  consist  of  a  body  and  a  tail,  hair-like  and 
finely  pointed.  The  body  constitutes  fths,  and  the  tail  fths  of 
the  whole  length.  The  anterior  extremity  has  a  blunt  end,  with 
a  rounded  oval  orifice  communicating  with  a  cavity  occupying 
about  one-half  of  the  whole  length  of  the  body,  and  terminating 
coecally. 

Symptoms  and  Life  of  the  Guinea  Worm. — As  a  parasite  in  the 
human  body  it  may  be  studied  during  two  periods  of  existence; 
but  from  the  beginning  to  the  end  of  its  cycle  of  development 
its  history  embraces  at  least  three,  if  not  four,  phases  of  existence 
or  forms  of  life: — (1.)  During  the  first  period  of  its  existence 
in  the  human  body  the  Guinea  worm  parasite  is  latent,  residing 
in  the  connective  tissue,  at  variable  depths  from  the  surface. 
During  this  period  it  does  not  exert  any  irritating  influence  on 
the  surrounding  tissue,  as  has  been  shown  by  dissections  (Busk). 

*  A. — Appearance  of  transverse  section  of  adult  Guinea  worm,  as  seen  throughout 
the  greater  part  of  its  length.— (a,  a,  a,  a)  Sections  of  the  four  longitudinal 
muscles ;  (6)  The  intestine  flattened,  and  lying  along  the  edge  of  one  of  the  longitu- 
dinal muscles ;  (c)  Walls  of  the  uterine  sac,  often  adherent  to  the  parietal  of  the 
body.     B.— Young  of  the  Guinea  worm  more  or  less  spirally  curved  (Ram* 
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(2,)    :  nd  j<  Hod  of  existence  comprehends  th 

or  maturation  of  the  worm  and  its  v\  when  the 

itself  felt,  and  begins  its  exit  through  the  skin,     Tim 
marked  by  characteristic  symptoms.     Bra  Scott,   Fort 
headt  Lorimer,  and  Van  Sorneran  all  agree  in 
earlier  symptoms  are  a  pricking,  itching  b 
part  whore  the  worm  exists,  seldom  amounting    to   pain 
the  lapse  of  three  or  four  weeks,     A  small  v- 
jtjirt,  which  immediately  precedes  the  appearance 
end  of  the  worm.      Dr.  Scott  was  himself  a 
feelingly  on  this  point  (See  Med.-Gl  I8£3). 

ing  may  happen  before  any  vesicle  forms ;  and  \ 
forms,  it  rapidly  enlarges — so   rapidly  that  in  a  few 
attains  the  size  of  a  good  large  filbert  (LoEUfER),      If  tin 
is  opened  early,  it  is  seen  to  contain  a  clear  and  limpid  fit 
fibrinous  serum  of  irritation?};   but  if  untouched    t 
two,  its  contents  become  turbid,  and  sometime*   1 
rupture  of  the  proligerous  sac,  and  the  disci  f  the 

Ftltrla  amongst  the  serum.     These  greatly  ir 

SO  much  st»,  that  when  the  cuticle  is  renin 
ulcer  is  exposed,  in  the  centre  of  which  the  parasite 
tenting  itself,  with  tt  thin 
ngth  famging  from  ft 

After  the  appearance  of  the  vesicle  <<r  blister,  it 
weeks  before  the  worm  protrudes  it<<  If 

The  contents  of  the  blister,  when  turbid,  are  a  dj 
the  tube  of  the  animal;  as  WUkins,  of  4th  Light  Drngoor 
surmised,  and  as  shown  afterwards  by  the  indep 
tions  of  Forbes,  who  found  that  the  best  way  to   pr 
young  Guinea  worm  for  microscopic  examination  was  - 
this  vesicle   before    tl  ate    membrane   of   tl 

capsule  burst,  After  the  escape  of  the  > 
the  delicate  transparent  membranous  tub 
times  protruded    from   the  extremity  of 

r  is  tjruthj  poured  in  a  constant  stream   upon  this 
sion,  the  dilatation  and  protrusion  h  till   an   in  run 

quantity  of  young    is   ejected  from   the  ruptured   01 
dilated  tube     Forbes  says  that  he  has  often  i 

';    and    in   one   instance    the   transparent    tube    wu 
retracted  within  the  limb,  after  three 


PATHOLOGICAL  RELATIONS  OF  THE  GUINEA  WORM.    891 

worms.  On  the  following  day  the  tube  was  found  again  pro- 
truding as  before ;  and  the  same  result  (namely,  emission  of 
young)  followed  the  gentle  application  of  the  stream  of  water. 
The  animal  will  emit  its  young  daily  in  this  way  for  some  time ; 
and  when  it  ceases  to  emit  them,  it  is  then  time  to  begin  the 
extraction  of  the  parasite  (Forbes). 

The  Period  of  the  Tear  when  Dracuncultui  is  most  Prevalent — 
This  seems  to  vary  considerably  in  different  parts  of  India,  and 
the  probable  causes  of  these  differences  are  of  great  interest  in 
regard  to  the  origin  and  spread  of  this  parasitic  affection. 

At  Madras  and  its  vicinity  Guinea  worm  annually  appears  with 
greater  prevalence  during  the  hot  season  (Lorimer),  comprehend- 
ing February,  March,  April,  May,  and  June.  At  Dharwar  and  its 
vicinity  the  admissions  to  hospital  for  Guinea  worm  generally 
commence  in  April  and  May.  At  that  time  water  is  scarce,  every 
tank  is  dried  up,  wells  yield  a  scanty  supply,  and  the  natives  are 
obliged  to  remain  at  the  bottom  of  the  wells  by  turns,  till  the 
required  supply  is  obtained;  and  when  the  monsoon  sets  in 
(rainy  season),  the  admissions  gradually  increase  through  June, 
July,  August,  and  September.  The  increase  of  the  disease  amongst 
soldiers  or  residents  seems  to  advance  with  length  of  residence, 
generally  during  the  rainy  season.  In  the  Bombay  and  Matoongha 
districts  the  admissions  to  hospital  begin  in  May  or  June  (irriga- 
tion of  fields  by  the  natives  being  common  at  this  time),  but  it 
chiefly  prevails  during  the  rainy  months  of  June,  July,  August, 
and  September,  and  is  rare  after  October  (Smyttan).  Dubois,  a 
missionary  at  Sattimungalum,  says  that  its  annual  endemic 
prevalence  in  the  Carnatic  villages  is  in  December,  January,  and 
February,  during  which  time  more  than  half  the  inhabitants  are 
affected.  Dr.  Morehead's  experience  at  Kirkee  and  vicinity 
gave  March,  April,  May,  June,  and  July  as  the  months  of  gradual 
increase  and  prevalence;  and  September,  October,  November, 
December,  and  January  as  those  of  comparative  exemption. 

In  the  Bheel  districts  Guinea  worm  begins  to  increase  in  fre- 
quency in  February ;  it  is  four  times  as  frequent  in  March,  and 
six  times  as  common  in  April,  as  in  February.  It  reaches  the 
monthly  maximum  of  prevalence  in  May.  It  prevails  to  a  great 
extent  in  June,  and  continues  to  be  common  throughout  the 
monsoon  months  of  July  and  August.  During  September,  Octo- 
ber, November,  December,  and  January  it  is  least  of  all  prevalent 
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The  half  of  the  year  comprising  the  hot  and  rainy  season 
therefore,  the  period  when  Dracunculus  abounds,  abruptly  o 
mencing  with  the  initiation  of  the  former,  and  terminating  n 
abruptty  still  with  the  exhaustion  of  the  monsoon  in  Septen 
(Ewart). 

All  the  records  agree  in  assigning  to  this  parasite — (1.) 
annual  periodic  recurrence;  (2.)  Periods  (annual)  of  progres 
increase  and  subsidence;  (3.)  A  probably  fixed  latent  perio* 
residence  in  the  connective  tissue — a  period  of  incubation — of 
less  than  twelve  months  (Lorimer,  Mitchell)  ;  or  of  twelv< 
eighteen  months  (Busk). 

The  Guinea  worm  never  makes  itself  manifest  in  the  hui 
body  before  the  second  season  of  residence  in  the  places  whei 
is  endemic,  a  complete  season  being  requisite  to  mature  the  wc 

There  are  some  remarkable  cases  which  fix  the  period  of  ii 
bation  of  the  Guinea  worm  in  a  very  decided  way.     For  exam 
in  some  excellent  remarks  on  this  subject  by  J.  Mitchell,  I 
in  the  supplement  to  the  Madras  Times  of  December  18,  II 
and  January  13,  1862,  it  is  related  of  a  gentleman,  well  knowi 
be  extensively  acquainted  with  natural  history,  that  when  he 
travelling  in  the  Northern  Circars,  the  tents  were  pitched  ne 
tank,  of  bad  repute.     He  was  accompanied  by  five  friends,  ? 
against  his  advice,  bathed  in  the  tank.    Each  of  these  five  pen 
subsequently  became   affected  with  the  Guinea  worm.      In 
Indian  annals  many  accurate  accounts  are  given    which  fix 
period  of  incubation  at  about  twelve  months. 

Geological  Features  of  Locality  and  Soil  where  the  Dracunculu 
Endemic. — Evidence  of  a  circumstantial  kind  tends  to  connect 
parasite  with  something  geologically  characteristic  in  the  s 
mud,  moisture,  or  water  of  the  places  where  the  parasite 
endemic;  yet  information  is  still  very  imperfect  on  these  poii 
Morehead  believes  that  all  the  districts  where  Dracunculus  f 
vails  are  composed  of  the  secondary  trap  rock — i.  e.t  of  ignc< 
formation,  as  in  the  villages  of  the  Deccan  and  Northern  Cone 
where  the  parasite  is  indigenous.  In  the  country  between  1 
Western  Ghauts  and  the  sea-coast,  where  the  parasite  is  rare,  1 
soil  is  a  conglomerate  ironshot  clay,  of  a  red  colour. 

Chisholms  investigations  on  this  point  led  him  to  the  cone 
sion  that  the   districts  where    Guinea  worms  abound    (?.  <\, 
man)  are  of   volcanic  origin,  with  an   argillaceous  soil,   holdi 
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much  moisture,  impregnated  with  salts  or  percolated  by  sea- 
water.  Dr.  Cartels  evidence  as  to  soil  is,  that  the  parasite 
abounds  where  the  soil  is  a  decomposing  trap,  of  a  clayey 
consistence,  and  of  a  yellow  colour. 

Every  regiment  which  has  occupied  the  lines  of  the  24th 
Regiment  at  Secunderabad,  "  near  the  large  tank  called  the 
'Hansen  Saughur,'"  has  suffered  from  the  Dracunculus  (Lori- 
mer).  The  cause  of  the  disease  exists  in  or  near  the  lines  at 
that  place;  and  the  soil  is  marshy  which  borders  on  the  tank. 
The  experience  of  the  19th,  the  4th,  5th,  1st,  and  35th  Regiments 
of  Native  Infantry  all  fix  the  locality  of  the  Guinea  worm  germs 
to  be  "in  or  near  these  lines."  For  example,  the  19th  Regiment 
arrived  at  Vepery  on  the  20th  May,  1838.  It  had  been  free  from 
Dracunculus  for  five  years  before :  twelve  months  after  its  arrival 
twenty-eight  cases  of  Guinea  worm  appeared,  and  several  cases 
amongst  the  followers  and  children.  The  45th  Regiment  occupied 
the  same  lines  previous  to  the  arrival  of  the  19th  Regiment;  and 
the  disease  appeared  amongst  them  at  the  same  season  of  the 
year,  and  after  twelve  months'  residence.  The  Guinea  worm  had 
not  been  amongst  them  for  many  years  before.  At  Perampore  (in 
the  1st  Regiment,  N.  I.)  it  manifested  itself,  after  twelve  months' 
residence,  in  March,  April,  and  May.  For  many  years  previously 
Guinea  worm  had  been  unknown  in  the  Regiment.  Those  who 
suffer  most  in  cantonments  are  those  who  use  water  of  the 
filthiest  kinds. 

On  the  authority  of  Scott,  Smyttan,  Chisholm,  and  Duncan, 
Guinea  worms  are  said  to  have  been  found  in  the  earth  or  soil, 
and  that  they  have  been  dug  out  of  moist  earth.  There  can 
be  little  doubt,  however,  but  that  the  worms  so  found  were 
specimens  of  the  Goi'diacece. 

In  some  form  or  another,  therefore,  the  Guinea  worm  has  an 
existence  in  moist  earth  and  mud ;  and  it  is  probable  that  the 
hair-like  worms  found  by  gardeners  in  India  coiled  up  together 
may  be  the  young Jilaria  of  the  Guinea  worm  in  sexual  congress; 
whose  progeny,  as  Zodsperms,  or  as  filiform  female  worms  (like 
the  Tank  worm  of  Carter),  make  their  way  into  the  body.  It  is 
known  that  the  Oordius  aquaticus,  when  young,  enters  the  bodies 
of  large  water  beetles,  and  at  a  certain  stage  of  life  it  leaves  its 
abode  in  the  beetle  and  goes  into  the  water,  where  it  becomes  a 
variety  of  Tank  worm.  *  It  appears  that  there  are  white  and 
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j  brown  Tank  womw — nay,  that  there  are  no  fewer  than  sevenl 

J  species  of  minute  Filaria  (Carter,  Mitchell)  ;    and  some 

!  that  all  Tank  worrfis  are  white  at  first,  but  become  black  aft 

i  time  in  the  water  (Gunther).     Observations  are  greatly  wai 

jf  on  these  points.     According  to  observations  collected  by  Pi 

i  and  quoted  by  Vogel,  it  appears  that  even   in   Europe  thi 

I   »  worms  like  the  0.  aquaticus,  common  in  stagnant   water 

i  moist  earth,  can  in  certain  cases  infest  the  human  subject 

J  Infestis  Vivenlibu8  intra  Viventia,  p.  11). 

'  |  The  most  obscure  and  incomprehensible  parts  of  the  histor 

f  this  parasite  are — (1.)  The  phase  of  its  existence  and  that  of 

young  after  it  leaves  the  body  of  man;  and  (2.)  The  future  lii 
the  young,  and  their  sexual  differentiation. 

The  parasite  may  be  removed  in  several  ways  by  surg 
interference — either  by  cutting  down  upon  it ;  or,  after  it  bej 
to  show  itself,  to  commence  winding  it  on  a  stick,  gently  pul 
a  portion  of  it  out  every  day.  But  there  is  a  natural  terra: 
tion  to  all  diseases ;  and  it  is  a  fair  subject  of  inquiry  as  to  * 
becomes  of  the  Dracunculus  if  left  to  itself,  and  its  expul 
unaided  by  art.  How  would  it  be  expelled,  and  what  become 
the  progeny  1  Is  it  probable  that  they  would  ever  be  placet 
circumstances  where  they  could  lead  an  independent  existe; 
becoming  sexual,  and  multiplying  their  kind  ? 

In  reply  to  these  questions  it  is  to  be  observed  that  there 
undoubted  examples  of  the  spontaneous  evolution  or  expuls 
of  the  Guinea  worm.  Scott  once  observed  about  five  inches 
the  worm  to  start  suddenly  out,  firm,  elastic,  and  spirally  twis 
like  a  cork-screw,  showing  evidence  of  resistance  to  a  progress 
force  from  behind.  So  firm  was  the  parasite  that  it  suppor 
itself  for  a  little  time  perpendicularly  to  the  limb.  It  is  o: 
when  the  animal  dies  that  great  mischief  happens  to  the  p 
where  the  parasite  is.  Then  and  there  it  acts  as  a  foreign  bo< 
but  alive  it  does  not  cause  disturbance  (John  Hunter  On 
Blood,  4to,  1794,  p.  208).  The  part  first  protruded  is  the  he* 
and  its  future  progess,  though  slow  and  invisible,  becomes 
time  very  obvious  (Scott). 

As  an  example  of  its  spontaneous  evolution  or  expulsion,  1 
Forbes  relates  that  on  one  occasion  eight  Sepoys  were  admitt 
with  Guinea  worm,  and  all  of  them  had  a  characteristic  vesi< 
on  the  ankle.     These  vesicles  were  opened  on  the  fourth  or  fii 
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day.  The  loose  skin  was  cut  away  with  scissors,  and  a  stream  of 
cold  water  was  poured  daily  on  the  part.  Under  these  circum- 
stances the  young  were  daily  ejected  from  the  proligerous  tube 
of  the  parent  parasite,  and  continued  to  be  so  for  fifteen  to 
twenty  days.  After  this  time  a  watery  fluid  only  was  emitted, 
without  any  young,  but  sometimes  containing  particles  of  a 
white  flaky  appearance,  which  continued  two  or  three  days 
longer.  The  Guinea  worm  then  became  flaccid,  and  was  dis- 
charged spontaneously,  without  pain  or  swelling.  The  only 
exception  was  in  one  case,  where  the  worm  was  constricted  by 
the  pressure  of  a  band  of  areolar  tissue,  which  led  to  retention  of 
the  young,  and  sloughing. 

Dr.  Kennedy  relates  an  anecdote  which  has  an  interesting 
bearing  upon  the  spontaneous  evolution  and  the  probable  future 
of  the  Guinea  worm  after  expulsion,  "In  1791,  when  marching 
up  the  Ghauts  with  a  Sepoy  battalion,  an  African  stepped  out  of 
the  ranks  and  requested  permission  to  go  to  a  rapid  running 
stream  of  water  near  by,  in  order  to  relieve  himself,  after  his  own 
fashion,  of  a  worm  in  his  ankle.  The  man  unbound  a  bandage 
from  his  foot,  loosened  the  worm  (of  which  a  part  was  extracted) 
from  the  cloth  round  which  it  was  secured,  and  plunged  his  naked 
foot  into  the  current  of  the  stream.  The  constant  but  gentle  force 
of  the  running  water  was  sufficient  to  stimulate  the  worm  to  come 
forth,  and  it  was  extracted  almost  immediately."  Another  custom 
has  been  recorded  by  Dr.  Lorimer,  which  illustrates  the  spon- 
taneous evolution,  and  points,  at  the  same  time,  to  the  probable 
future  of  the  Guinea  worm.  He  says,  "Many  people  belonging 
to  the  bazaars  in  the  vicinity  of  the  lines,  affected  with  the 
parasite,  came  for  the  express  purpose  of  extracting  the  worm 
to  the  same  tank  where  the  men  of  the  regiment  bathe.  The 
people  so  infested  swim  about  in  the  water  with  the  worm 
hanging  loose,  drawing  the  limb  quickly  backwards  and  forwards 
through  the  water,  and  from  side  to  side,  till  expulsion  is  effected." 
The  natives  do  not  believe  that  they  get  the  parasite  from  bathing 
in  the  water. 

In  these  and  similar  cases  the  parent,  being  carried  away  in  the 
stream,  finds  a  place  to  die,  and  so  gives  freedom  to  her  immense 
brood  of  young.  The  water  seems  congenial  to  the  parent  Guinea 
worm,  and  sooner  than  anything  else  induces  her  to  leave  her 
position  in  the  human  body,  and  so  to  extricate  herself,  perhaps 
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Uraulatkm  of  the  muscular  structures.     Thi 
fraction  was  also  recommended   by   Di  uus 

Madras  and  Surg.  Journal,  vol 

Vitality  of  the  Parasite  in  Water, — It 
DracuncuU  die  in  four,  five,  or  six  days  in   p 

from  well  or  tank  (and  that  is  the  ease  with  n«; 
aim  ply  for  Want  of  food.     Water  is,  no  dottl 

H  Tit  fur  them  (Mitchell).     Those  artificially  kept  in 
able  red  day,  partial]  with  water,  and  exposed 

son,    wrre    found  alive  after    fifteen,  eighteen,    and    twe 
days,  burrowing  into  the  tine  soft  and  ochry  mud. 

Forties  experimented  on  two  pups  five  or  six  months  o 
poured  down  their  throats  water  containing  the  young 

three    minutes  the    first    pup 
uneasy,  sick,  and  vomited ;  the  watery  part  of 
to   contain    the    animal    still  alive.      Four  houi 
pup  was  killed,  when  abundance  of  FUaria    u 
mucus  of  the  stomach  and  duodenum;    but  notr 
of  lifa     The  other  pup  was  killed   twenty-four  hours  a 
I mt  none  were  alive,  although  abundant  in  the  inu 
tried  upon  himself  and  others  if  the  parasite  couh 

noeulation  of  tin  i   emitted  from 

orifice.       Five    beside*    himself     were    inoculated.       Ho 
remarks   that  h<  rf  to  My  they  did   not    batch   i 

although  in  his  own  ease  he  put  them  in  thei 
namely,  tb^jbot  and  tmkte. 

Such  experiments  were  not  likely  to  succeed,  from  the 
nature  of  the  young  /Y 

under    unnatural    circum  [nfias  d     pi 

inimical  to  the  life  of  the  worm.  Besides,  it  is  in 
that  they  enter  the  body  in  some  other  form.  TL 
go  through  another  stage  of  I  xual; 

mates,  and  these  which  arr*  f< 

the  body  of  man.     The  progeny  o  -xumI  FU 

impregnated  females  only  of  that  progeny — Mould  (bereft 
to  be  tl i g  7 hxun if w%Uvs  of  nia n. 

Dr.  Ewart,  in  his    able    paper    on    the   vital   - 
Meywar   Bheel    corps,    writes    aa  follows: — "  I   am 
l>«die vu  that  Guinea  worm  is  propM^ated  by  a  female  aind  i 
nated  Zooaptrm,  and   not  directly  from   either  thi 
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full-grown  female  Guinea  worm  or  from  tank  worms"  (Indian 
Annals,  vol.  vL,  July,  1859). 

Examination  of  Water,  Mud,  and  Tanks. — In  the  months  of 
August  and  September,  1837,  Dr.  Forbes  examined  several  of  the 
tanks  in  the  vicinity  of  Dharwar,  and  found  the  mud  on  their 
banks,  and  in  half-dried  beds,  abundantly  supplied  with  animal- 
cules (Filarife),  some  of  them  very  much  resembling  those  pro- 
duced by  the  Guinea  worm  when  infesting  the  human  limb. 
Their  vermicular  motion  in  the  water  is  exactly  the  same;  their 
general  appearance  is  the  same ;  and  they  are  active  and  equally 
numerous.  The  point  of  a  penknife  inserted  into  the  mud  will 
raise  up  abundance  for  examination.  They  are  most  numerous 
where  the  water  assumes  a  variegated  appearance,  with  a  pellicle 
floating  on  its  ochry  surface;  and  the  fine,  soft,  impalpable  mud 
just  above  water-mark  contains  most,  and  the  best  time  to  And 
them  is  about  three  or  four  o'clock  in  the  afternoon.  Two  kinds 
may  generally  be  detected  in  the  soft  mud:  one  kind  is  seven  or 
eight  times  the  size  of  the  Guinea  worm  young  Filarus,  the 
other  exactly  resembles  them. 

The  larger  one  may  be  the  more  mature  form  of  the  progeny 
after  becoming  sexual 

The  smaller  one  may  be  the  first  generation  born  of  that  sexual 
progeny — whose  females,  being  fecundated,  enter  the  body  of  man 
in  this  young  and  minute  condition. 

Dr.  Carter  had  medical  charge  of  a  school  containing  nearly  400 
children.  "  One  morning  a  case  of  Guinea  worm  in  a  child  little 
more  than  four  years  old  was  reported  to  him.  There  having 
been  only  two  cases  of  this  disease  in  the  school  during  the 
previous  eight  years,  Dr.  Carter,  who  had  before  noticed  the 
resemblance  of  the  aquatic  FUaria  of  Bombay  to  the  larva  of  the 
Guinea  worm,  was  led  to  make  inquiries,  when  he  learned  that 
the  child  was  the  son  of  the  sergeant  of  the  Industrial  School 
situated  about  three  miles  off,  and  had  been  only  a  little  more 
than  three  months  in  the  schooL  Upon  further  inquiry  he  found 
that  the  sergeant's  wife  had  then  a  Guinea  worm  in  her  ankle, 
and  that  twenty-one  out  of  fifty  boys  had  been  affected  with 
Guinea  worm  during  the  past  year.  Some  boys  had  had  as  many 
as  five  extracted,  and  ten  more  were  then  suffering  from 
disease,  all  of  whom  had  been  in  the  school  more  than  a 
None  of  those  who  had  been  less  than  twelve  month!  i 

vol.  I.  3  m 
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school  bad   been  admitted    to    hospital    on    account    of 
worm. 

11  The  boys  were  living  in  an  embanked  end  hat 

n  in  from  the  shore,  the  fourth  ride  of  w]  \s  fo 

a  cliff  of  the  mainland,  on  which  resided  the  sergeant 
family.     In  this  enclosure  were  two  small  tanks, 
sunk  in  decomposing  ie  being  six  t 

deep;   the  first  furnished  drinking  w 
bathed.     The  sergeant  also  obtained  his  bathi 
tanks,  but  the  drinking-water  from  a  well  at 

"These  tanks  contains!  ;  ter 

y  small  piece  as  targe  as  a  pea  contained 
the  tank  worms.     He  examined  the  Com 
Central  Schools,  where  there  had  been  no  oa 
sight  years,  and  failed  to  find  the  worm  after  the  closest 

oe    he   argues,  and  with   apparently  good    n 
worm—Hi  at  that  persons  who  bathe  ii 

in  which  the  former  is  found  may  expert  to  hii 

De  Carter  further  states  that  the  Industrie ! 
near  an  old  artillery  barrack,  now  in  ruins  and 

K  which  had  to  be  abandoned  in  o 
made  among  all  ranks,  officers  as  well  as  n  this 

parasite/'  (Mitchell,  L  c) 

The  habit  of  the  tank  worm  is  to  bury  itself  un<3 

j  that  may  be  in  the  water  in  which  it.  is  t-  <msd  ;  and 
disturbed,  it  will  immediately  seek  a  hiding 
again  covered     This  implies  that  its  proper  habitat  i- 
uf   tanks,   wells,    or   other   reservoirs,   among    thi 
decaying  organic  matter,      It  ma  --.umed   that 

carrier-  referred  to  by  Dr.  Morehead  were  Ann 
such  probably  had  m 

having  found  that  Guinea  worm  was  not  more  common 
them  than  among  other  people),  and  as  the  tank  worm, 
ually  resident  in  the  mud  at  the  bottom,  would  only  ) 
when  tl  became  very  low,  nod  would  get  back 

its  retreat  if  possible,  the  tact  of  water-carriers 
affected  with  Guinea  worm  in  the  upper  part  of  the  1  - 
people  docs  not  cany  so  much  weight  aa  at  first  it  Wtmld 
do,  and  as  it  would  in  reality  if  the  tank  worm  w 
of  swimming  at  the  surface  like  many  otl 
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has  not  been  said  that  the  worm  finds  its  way  into  the  body  by 
any  of  the  natural  cavities  of  the  body,  such  as  the  alimentary 
canal  On  the  contrary,  it  is  supposed  that  the  water  may  be 
drunk  with  impunity,  as  known  by  experience,  and  from  the 
experiments  of  Forbes  already  noticed. 

The  young  FUaria  can  work  its  way  into  a  proper  receptacle 
by  its  pointed  extremity,  "  which  is  a  long  cone,  ending  in  a  point 
so  inconceivably  fine  that  the  point  of  a  cambric  needle  is  a  large 
marlinspike  in  comparison  with  it."  But  notwithstanding  its 
exceeding  tenuity,  it  appears  tolerably  rigid,  and  as  the  proper 
receptacle  referred  to  is  one  of  the  sudoripurus  ducts,  a  ready- 
made  aperture  exists  for  a  distance  quite  long  enough  to  contain  so 
small  a  creature  ;  and  it  is  by  no  means  inconceivable  to  one  who 
has  seen  its  active  exertions,  that  it  should  be  able  thus  to  hide 
itself  in  a  foot  or  leg  kept  for  some  time  in  the  water.  It  is 
unnecessary,  perhaps,  to  do  more  than  allude  to  the  well-known 
native  custom  of  going  into  a  tank  to  take  water.  In  these  tanks 
water-carriers  may  often  be  seen  standing  for  five  or  ten  minutes 
at  a  stretch  chatting  and  washing  themselves.  They  of  course 
stir  up  the  bottom  mud,  and,  if  the  tank  worm  be  there,  and  is 
the  origin  of  the  Guinea  worm,  they  certainly  afford  it  every 
opportunity  to  effect  a  lodgment — the  instinct  of  the  parasite 
directing  the  effort.  One  circumstance  which  makes  this  the 
probable  mode  of  entry  is,  that  natives  are  much  more  subject  to 
attack  than  Europeans. 

Thus  the  evidence  is  very  strong  which  refers  tho  entrance 
of  the  parasite  from  bathing  or  lying  on  moist  places  where  the 
tank  worms  abound.    , 

Greenhow  states  that  the  sepoys  of  the  Maiwara  battalion 
bathe  and  drink  the  water  of  a  well  sunk  in  the  limestone  rock, 
which  generally  contains  about  twenty-eight  feet  of  water,  clear 
and  sweet;  while  the  prisoners  of  the  jail  at  Beaur  use  similar 
water  from  another  well;  but  they  never  bathe,  which  the  sepoys 
do  every  day.  The  result  is,  that  Dracunculvs  is  much  more 
prevalent  among  the  sepoys,  compared  with  the  prisoners,  in  the 
proportion  of  three  to  two.  Again,  amongst  "  Puchallies "  the 
numbers  affected  are  four  times  as  great  as  among  the  men  of 
the  regiments.  The  former  frequent  the  tanks  more  than  the  men 
of  the  regiments. 

Generation  and  Propagation  of  the  Guinea  Worm.— The  followinf 


900 


SPECIAL  PATHOLOGY — ROCXD    WORMS, 


periods  may  be  recognised  in  its  natural  history  : — ( J 
ally   got  by  bathing  in  tanks   or  places  wj  .?  yc 

impregnated  females  abound     (2.)  A  period  of  maturation 
human  body  takes  place.     (&)  A  time  favourable  for 
comes,  when  the  animal  seems  to  Beek  *l*  livery  froin  iU  it 
ment,  to  fulfil  a  new  law  of  its  existence.       TL< 
perish  annually.     It  is  necessary  they  should   die,  that  the 
may  live ;  and,  indeed,  the  Guinea  worm  of  the   human 
nnt  1   to   live.      It  has  no   functional   nrrj 

life. 

Men  being  exposed  to  the  cause   about   the   same 
period  for  extraction  will  arrive  about  the  same  tin 
with  just  sufficient  variation  (as  to  ( 
contagion  (Scott  T  Med.  q 

the  idea  nf  contagion  or  infection  by  one  man    to  a; 
Bruce,  M^Grigor,  and  Paton  wished  to  establish)  is  quite  unt 
The  evidence  fa  all  the  other  way. 

In   Baton's   cases  on  board  Her  Majesty's  ship   4*  Oiret 
from  30th  May,  1805,  to  9th  August  of  the  m  the 

of  the  disease  is  quite  traceable  to  the  preceding  July  and 
when  the  ship  lay  in  Bombay  harbour  (Med.  a  rg>  Jo 

1806,  vol.  ii.,  p.  161) 

Sir  J,  M'Grigor  s  eases  in  88th  Regiment,  and  I 
Guinea  worm  among  the  artillery  on  shipboard,  related 
medical  sketches,   were  not  fully  investigated,       We   liav 
account  of  the  water  supply  previous   I 
wards  he  wrote  a  paper,  or  rather  an 
the  regiment  from  all  diseases,  in  the  Edin.  Med. 
p.    270,  and  from  this  it  appears  that    I  mient    hail 

quartered  in  the  Fort  of  Bombay,  which  is  ] 
:■    wet  ditch;  and  several  months  after  1  plac 

of  the  cases  of  Guinea  worm  occurred     Bombay 
to  be  extremely  infested  with  Guinea  worm. 

"ley  is  reported  to  have  said  that  "there 
dation  for  believing  Dracunculus  to  bo  contagious  as  that  a  i 
in  the  foot  is  contagious."    As  observed  by  Rudolphj,  I 
is  known  to  occur  in  persons  who  have  neither  eaten  Dor< 
in  the  countries  where  it  is  endemic  but  who  have  exj 
selves  to  its  moisture  and  its  mud.     The  moisture  ■ 
native  canoes  is  sufficient  to  have  carried  to  a  ship  off  tbi 
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the  germs  of  the  Guinea  worm,  which  find  their  way  into  the 
seamen  of  the  ship,  who  are  in  the  habit  of  going  into  these 
canoes  with  bare  feet 

Negative  evidence,  which  would  attempt  to  show  that  tank 
worm  does  not  exist,  cannot  be  received.  Most  of  the  examina- 
tions on  which  such  negative  evidence  rests  have  been  imperfect; 
having  been  made  with  instruments  confessedly  imperfect,  and 
perhaps  by  men  not  accustomed  to  use  the  instrument.  I  speak 
only  of  written  and  published  statements,  and  on  the  authority 
of  Dr.  Lorimer. 

Problems  for  Solution. — Forty  years  ago  Dr.  Scott  suggested  that 
a  patient  and  careful  investigation  of  soils  and  waters  ought  to 
be  made  wherever  Dracunculus  is  known  to  be  endemic,  and 
especially  the  soil  round  brackish  wells  and  the  beds  of  tanks. 
Morehead,  in  1833,  recommended  that  the  following  points  be 
attended  to,  namely: — (1.)  Geological  structure  of  the  ground  and 
nature  of  the  site  generally;  (2.)  Nature  of  soil,  wells,  and  well- 
water;  (3.)  Nature  of  rocks  through  which  wells  are  sunk;  (4.) 
Abundance  or  scarcity  of  water;  (5.)  Seasons  of  increase  or 
decrease  of  the  disease ;  (6.).  Opinions  of  natives. 

The  occurrence  of  Guinea  worm  is  sometimes  defined  by  a  dis- 
tance of  a  few  miles.  So  it  is  with  many  algae  and  minute  water 
animals  and  plants  as  to  habitat.* 

2.  Filaria  lentis. — Length,  iVths  to  Aths ;  width,  *tath  of  an 

•  My  friend,  H.  C.  Barium,  Esq.,  M.B.,  of  the  London  University,  London, 
has  recently  furnished  a  most  interesting  account  of  the  anatomy  of  the  Guinea 
worm  to  the  Linnaean  Society,  and  has  been  kind  enough  to  furnish  me  with 
drawings  of  his  observations ;  and  he  writes  to  me  as  follows  : — "Since  I  saw  you 
last  I  have  discovered  several  species  of  Carter's  *  tank  worms'  in  soft  mud,  &c.  (at 
Falmouth);  that  is,  small  Nematoida,  agreeing  in  almost  every  respect  with  those 
found  by  him  in  Bombay.  The  more  I  see  of  these,  the  more  thoroughly  am  I 
convinced  of  the  undoubted  relationship  existing  between  them  and  the  Guinea 
worm,  coinciding  as  they  do  in  their  anatomy  even  to  minute  details,  and  in  many 
respects  where  there  is  a  salient  distinction  between  the  anatomy  of  the  Z)ra- 
cunculus  and  that  of  the  Ascaride*.  One  which  I  sketched  to-day  had  an  exsertile, 
rigid,  sharp-pointed  oesophagus. 

"The  great  difficulty  in  the  theory  is  to  account  for  the  fact  of  the  localization 
of  the  disease,  whilst  these  animals  are  probably  so  widely  spread;  and  I  suppose 
it  is  one  particular  species  which  is  limited  in  its  diffusion;  but  I  suspect  that 
many  of  those  others  will  hereafter  be  discovered  as  parasites  in  animals  or  vege- 
tables. The  Vibrio  tritico  I  have  examined,  and  find  it  to  be  a  worm  essentially 
similar;  and  Dr.  Cobbold  tells  me  that  he  has  found  a  long  thread-like  worm  in 
the  subcutaneous  tissue  of  the  back  of  a  water-bird.  The  whole  question  waste 
working  out" 


<»02 


SPECIAL  PATHOLOGY— ROU 


inek     The   body  is  thick  posteriorly,  filiform,    and  eiiC 
pointed  tail,  transparent,  and  partly  coiled  up  in  a 
The  a  d  is  surrounded  by  the  folds  of  t 

This  Filaria  (Fr  lerttis)   is  very  imperfectly  known, 
female  only  has   been   seen.     It  was  detected  1 
the  liquor  M  of  the  capsule  of  a  crystalline  le 

whose  lens  had  been  extracted  for  cataract  by  tr, 
Urtffe.     I  t i  tlii-.  instance  the  capsule  of  the  lens  h. 
entire;  and  upon  a  careful  examination  half  an  boot 
tfori  there  were  observed  in  the  fluid  two  minute  and 
FltnritB  coiled  up  in  the  form   of  a  ring.       One    <*f   the 
sen  ted  a  rupture  in  the  middle  of  its  body  (pr  mac 

extracting  needle),  from  which  rupture  the  b 
protruding.     The  other  was  entire,  and  measured 
an  inch  in  length.      It  presented  a  simple  month, 
apparent   papilla?,    such   m  are  seen  to  character!* 
Filaria  which  infests  the  eye  of  the  h  md    throt 

transparent  integument  could  be  seen  a  straight  U\ 
surrounded  by  convolutions  of  the  oviduct®,  and  termii 
an  incurved  anal  extremity  (Owen,  p,  64), 

A  Fil"  U  vel  la  ibed 

uncommon  among  tli  es  on  the  Angola  coast,  whe 

called  loa;  also  at  Guadaloupe,  Cay 

length  is  1  Mlis  to  T  iVfcha  of  a  line.      It  is  a  filiform,  fllendtt 
pi  minted  at  one  endr  obtuse  at  the  other,  tolerably  (jrra, 
white-yellow  colour. 

This  parasite  has  been  considered  a  Strotiyylu* 
others   a   young    Guinea   worm,  and   by  other*  as   an 

Treatment  of  those  Infested  by  the  Round  Worm*,— The  hat 
the  AaofflicUs  being  for  the  most  part  a  collection  of  mac 
means  used  for  their  expulsion  is  generally  some  f 
cine,  as  two  grains  of  ealwnel  and  ten  grains  < 
of  f  wgt  given  two  or  three  times  a  week.     The 

ought    in    no  instance   to   be   given   oftener;    for    ii 
ing  be  continued,   the  intestine  ened,  and  in 

secreted;  so  that  the  secretion  which  harbours  them  in  iric 
In   weakly  children  small  doses  of  Epsom  salts  will  ultir 
effect  the   same  object,  and   with  less  distress  to  I 
Miwiy  persons  place  great  confidence  in  calomel  as  a 
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capable  of  destroying  them ;  but  it  does  not  appear  to  act  bene- 
ficially except  as  a  purgative,  and  consequently  it  is  an  auxiliary, 
and  not  by  any  means  the  most  valuable  part  of  the  treat- 
ment 

The  Oxyurides  or  small  vermicular  Ascaris,  being  situated  so 
near  the  rectum,  enemata  have  at  all  times  been  much  used  in  the 
treatment  of  these  cases;  and  injections  of  oil  have  been  much 
commended,  especially  of  castor  oil,  olive  oil,  or  sweet  oil.  But 
these  animals  will  live  from  thirty-six  to  forty-eight  hours  in 
castor  oil.  Indeed,  very  little  benefit  has  been  derived  from  any 
such  local  treatment.  Warm  water  injections  tranquillize  the 
intestine,  and  give  more  temporary  relief  than  anything  else. 
The  Oxyurides  are  killed  by  cold ;  but  it  may  not  always  be  safe 
to  throw  a  cold  injection  into  the  colon  of  a  child.  But  if  the 
child  is  otherwise  a  vigorous  child,  small  injections  of  very  cold 
water  may  be  cautiously  administered,  with  a  few  drops  of  ether 
or  of  alcohol;  and  injections  of  the  following  bitter  substances 
have  been  found  very  useful  in  the  treatment  of  the  Ascaris 
vermicularis: — Three  or  four  ounces  of  a  strong  infusion  of 
quassia  repeated  three  or  four  times,  or  a  similar  quantity  of 
lime-water,  have  been  found  of  service.  At  the  same  time  it  is 
also  well  to  administer  internally  some  bitter  medicines; — for 
example,  half  an  ounce  (or  any  dose  suitable  to  the  age  and 
strength  of  the  child)  of  compound  decoction  of  aloes,  taken  in 
the  morning  fasting,  once  or  twice  a  week ;  and  three  ounces  (or 
other  suitable  dose)  of  infusion  of  quassia  may  be  taken  every 
morning  that  the  aloes  is  not  taken. 

Cldoride  of  sodium,  to  the  extent  of  an  ounce  in  a  pint  of 
quassia  infusion,  has  also  been  found  a,  useful  injection ;  so  also 
has  an  enema  composed  of  aloes,  carbonate  of  potash,  and  muci- 
lage of  starch.  But  whatever  local  remedies  are  used,  it  is 
necessary  to  attend  to  the  general  health,  which  usually  is  at 
fault  The  digestion  is  generally  slow  and  imperfect,  the  secre- 
tions from  the  mucous  membrane  of  the  alimentary  canal  being 
abnormal  For  this  condition,  small  doses  of  the  extract  of  nux 
vomica,  with  sulplutte  of  iron,  in  extract  of  gentian  or  aloes,  or 
in  rhubarb  or  colocynth  pill  mass,  taken  twice  a  day,  will  be 
found  of  great  service.  Santonine  may  be  of  service  in  some 
cases. 

From  what  has  been  already  written,  it  will  be  seen  how 
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important  it  is,  in  the  treatment  of  all  these   disease*, 
every  means  of  utterly  destroying,  by  burning 
agents,  all  debris  or  uxerota  which  o  ]    by 

suffering  from  these  parasitt >,  and  also  how  u 
well  to  the  purity  of  all  water  supply  used  wither  for  the 
of  louJ,  drinking,  or  bathing,  and  to  tlio  quality  of  pork 
onnection  w  ith  the  tr  i  ch  i 


nuN  II — EWZGA — Animate  1km  n  ai 

aihology  of  the  Lrsimis  with  which  th* 

The  animals  which  are  associated  with  distwses    Qpoo 
are  of  three  kinds: — 

l.  The  tirst  kind  belong  to  the  family  of  "lice"  (/ 
of  the  class  Instcki,  amongst  the  ammlosc  or  artwulated  atiii 
They  belong  to  the  order  Anoplura,  all  of  whieh 
destitute  of  wings.     They  undergo  no  regular  m 
moat  other  insects  do;  but  in  their  growth  to  niatui 
their  skin  a  certain  number  of  times,  which  may  to  s<> 
explain  the  irritation  and  forms  of  lesions  to  which   the 
rise.     Almost  all  animate — man,  quadrupeds,  birds,  ami 
are  liable  to  be  infested  with  these  parasites;   and   w 
for  our  instinctive  feelings  of  disgust  with  regard    to   i\ 
opposed  to  our  notions  of  cleanliness  and  propriety,  tbf 
their  forma  and  habits  is  of  considerable  inter* 
legist      Upwards  of  300  Npeeics  of  lice  have  he 
universally  did  used  over  the  animal  kingdom  in  different 
of  the   world.     Their  superabundance  upon   t In- 
human race  are  associated  with  soiiv 
and  authentic  cases  are  related  of  death  frotii 

%  The  second  kind  of  animals  associated  with  disease* 
*kin  belong  to  the  family  of  **  mites"  or 
class  Aruchnhla  or  spiders,  amongst  the 
animals.     Some  of  these  are  free,  other 
somewhat   in    their  structure  accordingly*      Those  w 
parasitic  life  have  the  mouth  in  the  form  of  a  sue! 
the  "ticks,"  which  fasten  upon  dogs,  cows,  sheep 
other  animals.     They  bury  their  suckers 
it  is  impossible  to  detach  them  without  tearing  the  skin 
tbey  fix  themselves;   and  they  multiply  so  rapidly   that 
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and  horses  attacked  by  them  have  been  known  to  die  of  mere 
exhaustion.  The  harvest  ticks  (Leptidce),  one  species 
of  which,  the  Leptus  etotumnalis,  well  known  as  the 
harvest  bug,  is  common  in  autumn  in  grass  and 
herbage,  from  which  it  gets  on  the  body  of  man, 
and,  though  exceedingly  small,  produces  extreme 
irritation  of  the  skin.  One  only  of  these  parasitic 
Acari  has  been  found  to  live  entirely  in  the  skin  of 
man — the  Sarcoptes  galli  vel  A  cams  scabiei — pro- 
ducing the  disease  called  the  itch. 

3.  A  third  form  of  animal  is  found  inhabiting  the 
sabaceous  sacs  and  hair  follicles  of  the  human  skin 
— namely,  the  Demodox  folliculorum  (fig.  22).  By 
some  naturalists  this  parasite  is  referred  to  the 
Acaridce,  but  by  recent  investigations  it  is  con- 
sidered to  be  more  nearly  related  to  the  Botifera, 
its  parasitic  habits  causing  it  to  resemble  some  of 
the  numerous  forms  of  the  Crustacea.  It  is  not 
known  to  cause  disease. 

The  parasitic  lesions  and  diseases  with  which 
these  epizoa  are  associated  may  be  described  as 
follows: — 
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Fig.  22.* 


Definition, — A  morbid  state  in  which  lice  develop  tliemselves  to 
such  an  extent  that  a  pruriginous  eruption  is  produced  (Prurigo 
pedicularis).  Ttie  skins  of  persons  liable  to  constitutional  skin 
diseases  in  which  watery  or  secreting  eruptions  (such  as  eczema) 
prevail,  are  tliose  most  favourable  for  the  development  of  lice. 

Pathology. — Three  forms  of  lice  infest  the  skin  of  man.  One 
variety  is  met  with  on  the  hair  of  the  head — the  Pediculus 
capitis;  a  second  variety  infests  the  other  hairy  parts  of  the' 
body,  but  especially  the  pubis ;  and  hence  its  name — Pediculus 
pubis;  the  third  form  lives  on  the  general  trunk  of  the  body — 
the  Pediculus  corporis. 

These  three  species,  although  they  live  in  close  proximity  to 
one  another,  yet  strictly  limit  themselves  to  the  regions  men- 
tioned. In  a  clinical  point  of  view  the  P.  corporis  is  the  most 
important 

•  Demodox  folliculorum  (after  Dr.  Andebsoh). 
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L  The  Body  Louse  (fig,  23)  is  of  a  wbU  and 

from  half  &  two  lines  in  length;  the   b 

the  abdominal  portion  broad,  its  margins  ItA  at 

with    little    hairs*      The    thoracic    portion 
carries  three  The  legs  are   h 

clawa    The  btai 
clothing,  and  causes  extreme  itch  l^fa 

it  comes  to  feed     Between  the  irritation  of  the  ins* 
of  it  ad   the  scratching  of  the  akin 

■  rise,  the  summits  of  which  being  torn  ofi* 
I  prtingfowu*  > 

com*  pustular.  This  eruption  is  met 
frequently  on  the  neck,  back,  and 
and  round  the  waist — the  parte  in 
embraced   by   the   clothing;    a.n*l 

are  mast  frequently  gai 
between   which    the    lioe   are    inibedi 
where  they  deposit  th>  or  ogg 

which  are  crystalline,  shining, 

The  i 
eruptions  such  a*  prevail        { 

Mr.  Ur\  ivijig  ck 

(  hiy  a    Hospital,  in   vv In 
bod]  literally 

patient  )ia<l  I  i,  about  thirtj 

irritation  was  so  great  that  excoriations  and  se 
On  admission  into  hospital  she  was  put  into  a  warm   bat 
clothes  were  destroyed,  and  every  precaution  taken   to 
all  the  insects;  but  in  two  hours  afterwards  her  body  w 
covered  with  lice,  although  she  had  been  laid  ii^m 

She  was  again  thoroughly  washed,  but  the  vermin 
immediately.     Some  of   the    insects   and    th 

&ined  adhering  to  the  skin,  hidden  amongst  I 
excoriation*;  and  they  are  k  ■jltiply  v. 

proportioned  to  the  favourable  nature  of  the  soil  , 
irulition  of  the  skin  of  the  affected  person 
►  10S).    Bernard  Valentin  relates  -fa  man, 

years  of  age,  afflicted  with  insupportable  itching  o 
body,  and  lia  I  with  little 

#  J*<dkulu*  cofport*— fcnijJo  (after  A  tf  DKR*OX> 
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physician,  unable  to  assuage  the  itching,  made  an  incision  into  one 
of  the  small  tumors,  and  gave  exit  to  an  enormous  quantity  of  lice 
of  different  forms  and*  sizes.  The  same  operation  was  performed 
on  the  other  tumors  with  a  similar  result  (quoted  by  Anderson, 
p.  110).  The  following  instance  is  related  by  Dr.  Whitehead,  in 
his  work  On  the  Transmission  from  Parent  to  Offspring  of  some 
Forms  of  Disease,  p.  173,  and  quoted  by  Dr.  Tanner: — A  farmer, 
forty-three  years  of  age,  strong,  and  of  sanguine  complexion, 
contracted  syphilis  in  April,  1840.  Seven  months  afterwards  he 
suffered  from  secondary  symptoms.  At  the  end  of  1841  he 
became  so  annoyed  by  the  presence  of  lice  about  his  person, 
chiefly  on  the  trunk,  that  he  sought  again  medical  aid  and 
advice.  He  was  scrupulously  clean  in  his  habits,  and  had  never 
before  been  troubled  with  these  vermin.  They  increased  in 
number,  and  produced  such  mental  distress  that  fears  were  enter- 
tained for  the  integrity  of  his  intellect.  An  examination  of  the 
■skin  showed  a  multitude  of  irritable-looking  points  on  the  front 
and  sides  of  the  chest,  from  which 
nits  could  be  detached  by  lateral 
pressure.  At  this  period  the  gener- 
ation of  the  lice  was  so  considerable 
and  rapid  that  a  flannel  vest  put  on 
clean  in  the  morning  was  crowded 
with  them  by  the  end  of  twenty- 
four  hours.  The  usual  remedies 
had  only  a  temporary  effect,  till 
iodide  of  potassium  and  pi%ussic 
acid,  taken  internally,  seemed  to 
render  the  system  unsuitable  for  the 
further  development  of  the  vermin. 

2.  The  Head  Louse  (fig.  24)  is 
considerably  smaller  than  the 
body  louse  just  described.  Its 
legs  are  larger  in  proportion  to  the  size  of  the  body  than  those 
of  the  P.  corporis;  and  the  abdomen  is  more  distinctly  divided 
into  seven  segments,  separated  from  each  other  at  the  margins  by 
deep  notches. 

They  propagate  with  astonishing  rapidity,  and  by  their  irrita- 

•  (a)  Pediculus  capitis  (male);  (6)  Trachea  and  stigmata;  (c)  Antenna  (after 
Anderson). 
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tion  produce  an  eczema,  from  which  the  fluid  exudes  abundantlj 
and  crusts  are  formed,  involving  the  cuticular  debris  or  exuvii 
of  the  lice  and  the  remains  of  epidermis.  The  hairs  becom 
glued  together ;  partly  by  the  fluid  from  the  eczema  and  parti 
by  the  secretions  of  the  insects  as  they  deposit  their  ova  in  tfa 
capsules  which  they  fix  to  the  hairs  (fig.  25).      These  capsule 

are  commonly  calk 
nits;  and  they  adhei 
with  great  tenacity  t 
the  hairs. 

3.  The  Crab  Lm 
(fig.  26)  has  a  shielc 
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shape,  and  a  muc 
broader  body  in  pn 
portion  to  its  sii 
than  either  of  tk 
other  two  forms  < 
lice;  and  there  dot 
not  appear  to  be  an 
distinct  separation  be 
tween  its  thorax  an 
abdomen.  It  has  bee 
met  with  on  all  the  hairy  parts  of  the  body  except  the  heac 
but  more  especially  on  the  hair  of  the  pubis.  It  does  not  nil 
about  like  the  other  lice,  but  grasps  the  steins  of  the  hairs  wit! 
its  fore  legs,  and  adheres  so  firmly  that  it  is  difficult  to  remove  i 
without  pulling  out  the  hair.  The  nits  or  egg  capsules  are  at 
tached  to  the  hairs  in  the  same  way  as  on  the  head.     Prurioinou* 


1  OOths  of  an  inch  X  200  diameter*. 
Fig.  25.  • 


*  Nit,  or  Egg  Capsule  of  the  Louse,  fixed  "to  (b)  a  hair,  by  the  glutinous  secxetiot 
(r,  c,  c,  c). 
f  The  Crab  Louse  (after  Anderson). 
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or  eczematous  eruptions,  which  may  become  pustular,  are  the 
results  of  their  existence  (Anderson). 

Treatment  consists  in  the  destruction  of  the  insects  and  soothing 
the  irritation.  To  accomplish  the  death  of  the  parasites  the 
following  substances  are  efficient — namely,  sulphur,  mercury, 
8taphisagria,  sabaditta,  pyrethrum,  the  essential  oils,  and  alcohol 
(Anderson). 

Sulphur  is  used  in  the  form  of  vapour  baths  or  fumigations,  or 
the  simple  or  compound  sulphur  ointment  of  the  pharmacopoeia. 

Mercury  may  be  employed  as  simple  mercurial  ointment,  or  by 
fumigations  with  cinnabar,  or  in  solution  of  the  bichloride,  in  the 
proportion  of  two  to  three  grains  to  an  ounce  of  water,  to  which 
some  alcohol  has  been  added. 

Staphisagria  is  employed  as  an  ointment  in  the  proportion  of 
an  ounce  of  staphisagria  with  four  ounces  of  lard ;  or  an  infusion 
of  staphisagria  may  be  made  with  vinegar. 

SabadUla  may  be  used  in  powder  or  as  an  ointment;  an  ounce 
of  lard  being  used  to  incorporate  a  drachm  of  sabadilla. 

The  hair  should  be  cut  short  when  lice  infest  the  head;  and  a 
lotion  of  the  bichloride  of  mercury,  or  some  of  the  ointments 
above  named,  applied  at  once  to  cause  the  death  of  the  insects. 
The  nits  may  be  dissolved  away  by  alcohol  or  dilute  acetic  acid 
(Hebra).  The  scalp  should  afterwards  be  repeatedly  washed  in 
warm  water  with  soap,  and  the  eruptions  treated  according  to 
their  nature. 

Sometimes  the  nits  and  the  debris  of  the  lice  are  involved  in 
the  substance  of  these  eruptions,  so  that  care  must  be  taken  to 
kill  any  insects  that  may  remain  and  be  so  hidden. 

With  regard  to  body  lice,  it  is  necessary  either  to  destroy  the 
clothes,  or  to  expose  them  to  a  temperature  of  at  least  150°  Fahr., 
by  steaming  them,  or  ironing  them  over  with  a  sufficiently  hot 
iron,  or  to  boil  them.  In  extreme  cases,  such  as  those  related 
at  page  907,  it  has  been  found  that  a  mixture  of  iodide  of  potas- 
sium and  prussic  acid  in  full  doses  cured  the  diseased  state  of  the 
system  which  favoured  the  development  of  lice  in  such  numbers. 
After  sixteen  or  eighteen  doses  in  the  case  recorded  by  White- 
head, the  cure  was  permanently  completed. 

The  Pediculus  pubis  is  best  got  rid  of  by  rubbing  a  lotion  of 
bichloride  of  mercury  amongst  the  roots  of  the  hairs,  taking  care 
that  it  is  brought  in  contact  with  every  insect    The  application 
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abould  not  only  be  applied  to  the  hair  of 

the  neighbourhood,  such  as  that  of  the  sci  r*cr*i 

u#;  and  the  application  should  be  con  tin  i 
week  at  least     tfercurial  ointment  is  equalh 
must  be  taken  not  to  induce  salivation :  the  hairs, 
the  skin,  are  the  {Arte  on  which  the  lotion   or  ointin 
mainly  to  be  applied 

ITCH-AwWm. 

Definition, — An    eruption    of    distil  ghtljf    a 

pufce   or  wsklee,  accompanied  v 

d    by    //  neath  (he 

of  a  female  Acarus  (Aearus  scabici 
mpose  of  depositing  / 
Pathology. — The    full  -grow  1 1 
whitish-yellow  colour,  and  is  just  visible  to  the  naki 
female  (fig.  27)  varies  in  size  from  fth  to  1th  of  a   Line  in   !* 

and  from   r*th 
of  a  line    i 
It  is  of  ; 
broader  a< 
than 
anterior  ®e^r 

1  aii' 
lim) 

<>ft>  whit 

set  vi 
herm 
w\Ay  bejoi 

a 

manj 

nutul 

terior  1. 


Fig,  27.  • 


placed  about  the  middle  of  the  under  surface  of  tin 
limbs  are  of  a  conical  form,  i 

each  oowpoeed  d  I  jointed  segments;  and  the  four  Ant 

<'—fda*)c  [mftei  Da,  T,  Axtrcn^ 
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limbs  are  each  provided  with  a  stalked  sucker.  The  extremity 
of  each  of  the  hind  limbs  terminates  in  a  long  curved  hair;  and 
several  short  hairs  spring  from  beside  the  root  of  each  sucker  on 
the  anterior  limbs.  The  body  is  marked  by  numerous  regularly 
disposed  wavy  lines ;  the  dorsal  surface  is  convex,  provided  with 
numerous  little  angular  spines  and  little  round  tubercles,  from 
each  of  which  also  springs  a  short  conical  spine.  From  each 
side  of  the  body  two  hairs  project;  and  four  project  posteriGrly; 
so  that,  including  those  springing  from  the  hind  legs,  the 
posterior  half  of  the  body  is  provided  with  twelve  long  hairs. 

The  male  Acarus  scdbiei  (fig.  28)  is  considerably  smaller  than 
the  female,  and  the  innermost  pair  of 
posterior  limbs  are  provided  with 
stalked  suckers  as  well  as  the  anterior 
limbs ;  while  the  parts  corresponding  to 
the  genital  organs  are  very  distinctly 
marked  (Hebra,  Anderson). 

It  is  now  impossible  to  say  who  dis- 
covered the  itch  insect.  Avenzoar 
hinted  at  the  existence  of  an  insect  in 
the  vesicles  of  itch;  but  Moufet,  in  his 
Theatrum  Insectorum,  first  mentioned 
it  in  a  particular  manner  in  1663. 
Hauptmann  first  published  a  figure  of  it,  ^ia.  28. 

and  represented  it  with  six  feet.     Redi 

Lorenzo,  Cestoni,  and  Bonomo  examined  numbers  of  them,  having 
removed  them  from  the  papules  or  vesicles  of  the  skin.  They 
discovered  also  the  eggs  of  the  parasite,  and  even  observed  their 
extrusion.  Morgagni,  Linnaeus,  De  Geer,  Wichmann,  and  Waltz 
confirmed  these  observations ;  but,  nevertheless,  the  existence  of 
the  parasite  up  till  1812  was  still  called  in  question.  About  this 
time,  therefore,  a  considerable  prize  was  offered  by  the  Parisian 
Academy  of  Sciences  for  its  demonstration;  and  M.  Gales,  an 
apothecary  of  the  St.  Louis  Hospital,  tempted  by  the  reward,  is 
said  to  have  defrauded  the  Academy  and  gained  the  prize  (Ander- 
son). His  investigations  are  reported  to  have  been  witnessed  by 
many  members  of  the  Institute ;  but,  nevertheless,  he  managed  to 
conceal  beneath  the  nail  of  his  thumb  the  common  cheese-mite, 
and  having  opened  with  a  lancet  the  pustule  of  a  patient  affected 
with    scabies,  he  dexterously   produced    the  cheese-mite  from 
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r  Acari  is  said  to  take  place.     When  an  impregnated  female  is 
a  placed  on  the  surface  of  the  skin,  it  seeks  a  suitable  spot  to 
e    penetrate,  and  raising  its  head  at  right  angles  to  the  surface,  it 
i;    digs,  burrows,  or  eats  its  way  between  the  scales  into  the  deeper 
k    layers  of  the  epidermis,  where  it  imbeds  itself,  derives  nourish- 
2    ment,  and  goes  through  the  process  of  parturition  till  she  dies. 
•    Having  found  a  suitable  place,  an  egg  is  laid,  and  each  day 
f     another,  the  animal  penetrating  a  little  farther  each  time,  leaving 
■     its  deposited  eggs  to  occupy  the  space  previously  inhabited  by 
itself     The  direction  of  the  canal  is  oblique,  the  portion  first 
formed  being  of  course  nearest  the  surface.    As  the  old  epidermis 
is  thrown  off,  new  layers  of  cuticle  being  formed  from  the  deeper 
strata,  the  first-laid  eggs  are  gradually  thrust  upwards  to  the 
surface,  where    they  are    finally  extruded,  while  the  recently 
deposited  ova  remain  in  the  canal  close  to  the  parent  female, 
whose  instincts  lead  her  to  make  the  canal  in  such  a  way  that 
her  eggs  reach  the  surface  about  the  time  the  young  ones  are 
ready  to  come  out  of  the  shell     The  newly  hatched  Acari  (males 
and  females)  having  arrived  at  the  surface,  crawl  about  the  skin, 
and  enter  into  sexual  congress.     The  females  in  due  time  become 
impregnated,  and,  like  their  parent,  repeat  the  process  of  burrow- 
ing and  parturition  just  described.     The  length  of  time  which 
intervenes  between  the  laying  and  hatching  of  an  egg  is  said  to 
be  fourteen  days ;  and  as  the  Acarus  is  found  to  lay  one  egg  daily, 
there  are  rarely  more  than  fourteen  eggs  in  one  canal  at  a  time. 
The  canals  (cuniculi)  which  the  female  Acari  burrow   have  a 
serpentine  shape,  and  vary  from  half  a  line  to  three  lines  long. 
Hebra,  and  Dr.  Reid,  of  Glasgow,  have  seen  them  three  or  four 
inches  in  length ;  and  Hebra  mentions  that  they  sometimes  com- 
pletely surround  the  wrist  like  a  bracelet.     These  canals  have 
generally  a  whitish  dotted  appearance,  the  dots  corresponding  to 
the  ova  in  the  canals ;  and  at  the  extremity  of  each  canal  is  a 
little  whitish  elevation,  which  corresponds  to  the  site  of  the  par- 
turient or  defunct  female  Acarus.      This  whitish  elevation  is 
generally  about  a  quarter  of  a  line  distant  from  the  papule  or 
vesicle ;  and  the  skin  should  be  cleaned  before  endeavouring  to 
detect  it.     After  the  death  of  the  Toother  Acarus,  the  epidermis 
which  covered  in  the  canal  gives  way,  as  the  cuticle  grows  and 
desquamates;   there  is  then  left  at  first  a  depression,  or  open, 
ragged  furrow,  bounded  on  each  side  by  a  ragged  edge  of  epider- 
VOL.  i.  3  N 
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mis;  and  as  these  edges  become  dirty,  the  remain*  of 

present  a  dirty,  figged  line.     Besides  the  Jaara*  mad 

nuoic  runs  little  oval  or  rounded  blaefcish  spots  are 

canals,  which  are  supposed  to  be  Ute  excreta  of  the 

after  the  female  has  once  entered  its  canal  it  is  unable  to 

owing  to  Uk  spines  on  its  bc*h 

therefore  die*  in    the  canal  when  parturition  is  finished. 

eggs  of  the  Aoj  much  in  size,  according  to  their  I 

development;  and  just  before  the  larva  has  burst 

is  almost  as  large  as  the  male  Acam*.    In  the  earliest 

egg  is  very  smalt,  and  filled  with  a  granular-lik 


It  grows  in  the  canal;  and  as  it  increases  in  size  its 
seem  to  shrink  and  recede  from  the  shell,  an  J  to  ba\ 
enveloping  membrane.     Hie  bright  yellow  colour  of 

basts  strongly  with  the  clear,  almost  oolomrii 
egg-shell  (fig.  2fl,  £,  ct  d).  The  head  and  leg* 
aoon  become  distinctly  visible,  and  at  last  th* 

Acarus  (fi_ 

bursts,  and  the  young  A  cam* 
leaving  its  shrivelled  envelop 
The  larva  or  young  (fig 
the  full-grown  insect  in  the 
of  two  hind  limbs  only,  in  pi  nee 
By  and  by,  however,  it  casts  its  i 
them  appears  with  eight  legs;  and 
times  even  the  full-grown   Ac 
its  eight  legs,  tnay  be  - 
old  six-legged  skin,  and  thus 
history  nf  its  development  complete. 

m  the  (wrt  stage  j   (S)   I"  tfo 
o«  ;  fe)  V.j-i  hk  tin-  third  hem  of  1 1 . 

a  the  fourth  itago,  the  Acant*  Iwvi 
siftei  lh\-  'i 
deanu  acafcfe*— taring  oalj  two  bind  Lega  (afar 
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Symptoms. — The  phenomena  of  the  eruption  of  scabies  are  more 
often  papular  than  vesicular;  and  the  markedness  of  these  pheno- 
mena depend  partly  on  the  length  of  time  that  the  person  has 
been  affected,  the  number  of  Acari  developed,  and  the  degree  of 
sensibility  of  the  skin.  It  is  known  to  infest  sheep  and  dogs 
(Youatt);  and  therefore  hair  does  not  preclude  its  existence;  but 
it  seems  to  prefer  delicate  parts  of  the  skin — for  example,  the 
inner  surfaces  of  the  fingers,  and  folds  of  the  skin  between  the 
fingers,  the  wrists  and  palms  of  the  hands,  the  penis  in  the  male 
and  nipples  in  the  female,  as  well  as  the  hips,  the  feet,  the 
umbilicus,  and  axillae. 

Itching,  increasing  at  night,  first  attracts  attention,  and  is  a 
characteristic  symptom.  It  becomes  general  all  over  the  body, 
and  the  scratching  aggravates  the  eruption.  The  'prurigo  of  itch 
is  generally  most  expressed  on  the  forearm,  lower  part  of  the 
abdomen,  and  the  upper  and  inner  part  of  the  thighs.  Vesicular 
eruption  is  most  usual  on  or  about  the  fingers  and  nipples  of 
females ;  and  pustules  may  be  met  with  in  children  whose  skin  is 
delicate,  especially  on  the  hands,  feet,  and  hips. 

There  is  a  severe  form  of  scabies  common  in  Norway  and  some 
parts  of  continental  Europe,  in  which  the  greater  portion  of  the 
skin  of  the  body  becomes  thickened,  the  natural  furrows  increase 
in  depth,  the  pigmentary  deposit  is  greatly  augmented,  and  a 
fine  white  desquamation  covers  the  surface.  Here  and  there 
papules  may  be  seen,  either  with  dots  of  coagulated  blood,  or 
with  whitish  crusts  on  their  summits.  In  these  crusts  portions 
of  Acari  and  their  exuviae,  excrement,  and  eggs  may  be  found. 
The  hairy  scalp,  covered  with  a  crust  which  adheres  firmly,  of  a 
bark-like  consistence  and  yellow  colour,  is  studded  with  fine 
openings  for  the  hairs,  which  are  glued  together.  On  the  under 
suiface,  and  in  the  furrows  of  this  crust,  multitudes  of  Acari 
may  be  seen.  Such  are  the  main  features  of  a  case  recorded  by 
Bergh,  of  Copenhagen,  and  related  by  Dr.  Anderson  in  his 
excellent  little  treatise  already  referred  to.  The  itching  was 
intolerable.  The  crusts  were  principally  composed  of  the  Acarus, 
its  exuviae,  excrement,  eggs,  and  egg-husks  (fig.  31).  A  piece 
of  the  most  superficial  and  dense  part  of  the  crust,  less  than 
half  a  liijp  square,  contained  2  female  Acari,  8  six-legged  young, 
21  pieces  of  Acari,  6  eggs,  53  egg-shells,  and  about  1,030  pieces 
of  excrement    "  In  the  deepest  and  softest  parts  of  the  crusts, 
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amongst  the  remains  of  deceased  generations — partly 
and  passages,  partly  between  particles  of  the  c 
on  their  free  surfaces,  masses  of  living  A 
tumbled  about"  The  cases  in  which  such  a  severe 
scabies  has  occurred  have  been  characterized  by  extreme  filt! 
neglect  of  treatment,  and  the  irritation  and  course  of  the  di 
has  tended  to  a  fatal  termination  by  pneumonia  aod  hypen 
of  the  brain. 


31/ 

Treatment. — Such  applications  are  to  be  made  to  the  akin 
while  they  tend  to  kill  the  Acari,  they  will  not  increase 
irritation  of  the  dermis;  and  if  the  Awiri  are  thus  dostro; 
eruptions  will  in  general  subside  in  due  course. 

•  Crust  from  a  case  of  the  so-called  Seal  a  which  ooe 

burg, — fa,  a,  a)  Eggiof  the^esttiwtm  various  stages  of  dcrrelofimcBl 
shells;  ffi,  c)  Fragments  of  A cari;  {d.  d)  Female  dearie*;  (r»  Larra. 
ov.'iJ  irregular* aba j*d  masses  are  presumed  to  be  the  excrement  (aftor 
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If  much  irritation  of  the  skin  prevails,  warm  baths  are  to  be 
prescribed,  and  opium  may  be  given  internally. 

In  healthy  adults  the  whole  body  of  the  patient  ought  first 
of  all  to  be  thoroughly  scrubbed  over  with  good  black  (soft)  soap, 
and  the  process  continued  for  at  least  half  an  hour.  The  patient 
should  then  get  into  a  warm  bath,  in  which  he  should  remain  for 
another  half  hour.  Having  thus  washed  and  dried  himself  thor- 
oughly, he  is  to  rub  himself  over  with  the  following  ointment: — 

R.  Subcarbonatis  Potassae,  3i*  )  Sulphuris,  3ii. ;  Axungise,  Jxii.  ;  mUce. 

Next  morning  a  warm  bath  is  to  be  taken,  to  clean  the  surface  of 
the  body  from  the  remains  of  the  anointing  of  the  previous  night. 
The  cure  ought  now  to  be  complete,  so  far  as  the  destruction  of 
the  Acari  are  concerned  (Hardy,  Helmerich,  Anderson).  The 
genuine  pomade  of  Helmerich  is  one-third  stronger  than  that 
which  has  been  just  quoted  from  Dr.  Anderson,  who  con- 
siders it  too  irritant.  The  potash  in  the  black  soap  and  oint- 
ment acts  as  a  solvent  of  the  epidermis,  and  thus  allows  the 
sulphur  to  come  into  more  immediate  contact  with  the  Accvrus. 
A  warm  bath  and  plenty  of  hot  water  ablution  completes  the 
cleansing  process. 

The  treatment  may,  however,  be  inapplicable  to  children, 
females,  and  men  with  delicate  skins,  or  constitutional  affections 
of  the  skin. 

In  them,  although  the  principle  of  treatment  is  the  same,  the 
process  of  cure  must  be  more  slowly  conducted  by  less  powerfully 
irritant  substances.  The  patient  having  cleansed  himself  thor- 
oughly in  a  warm  bath,  with  ordinary  yellow  soap,  the  following 
lotion  may  be  applied : — 

R.  Calcis,  Jsa;  Sulphuris,  Ji. ;  Aquae,  JviiL  These  ingredients  arts 
to  be  boiled  and  stirred  constantly  till  a  homogeneous  mixture  is'^Jtu- 
duced,  which  is  to  be  strained  through  a  sieve.  v 

These  ingredients  ought  to  produce  a  quantity  more  than 
sufficient  for  one  person,  and  should  be  rubbed  into  the  skin, 
not  too  roughly,  every  night  for  several  evenings.  The  cases 
of  scabies  in  the  Belgian  army  are  treated  by  this  lotion  (Vel- 
minskz,  Anderson). 

When  the  person  affected  is  predisposed  to  eczematous  erup- 
tions, the  following  application  is  recommended : — 


I 
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H.  Xulphuri*,  Olei   Fagi,  1  a  ,>i.  ;  ^niii>  ^jto&.  JLannipa^  I 

I've  la*,  f,iv. ;  W«ce. 

Thin  ointment  should  be  well  rubbed  En,  ad&ar  tz5i*r  «&-tt  in* 
|iiv|>uivil  for  it  by  the  u«e  of  the  wwm  haxh.  *ni£  rr^iinirn 
U>dy  with  common  yellow  »>ap.  The  p>ta»L  nx  ti&j*-  ;tiiiiuk  * 
the  ointment  acts  an  already  stated,  the  chalk  teciit*  tk-  ?am:r 
vpidenuis  mechanically,  the  Ur  counteract*  tint  temctmi 
eczema,  and  tho  sulphur  destroys  the  AcarL  The  *szjini*m£i 
to  Ikj  lett  oti  overnight  (if  the  skin  is  not  too  mnnaaJLuf 
should  l>o  washed  off  in  the  morning  vWnja55*:a:_  E 
A.M>i«.Ksoa).  S|>ociftc  printed  directions  should  be  g^nasi  **: 
patient ;  and  cards  aro  useful  for  this  purpose,  similar  to  i*b 
Ufco  in  tho  dispensary  for  skin  diseases  in  Glasgow.  TLr  fc.Ii: 
aro  tho  directions  printed  on  each  card,  and  which  is  giv^ 
each  patient  along  with  the  quantity  of  ointment  required:— 

'41  *•  Ut.  Scrub  the  whole  of  your  body  (except  the  head)  as  £rm 

'I  I  jK»ti.tibh%  without  hurting  yourself,  with  black  soap  and  water. 

,«■  1  »•  3d.  Kit  in  a  hot  bath  for  twenty  minutes,  or,  if  you  cannot 

if  I  bath,  wash  youraelf  with  hot  water  thoroughly. 

"  3d.  Rub  some  of  the  ointment  firmly  into  the  akin  of  the  ' 
body  (except  the  head)  for  twenty  minutes.     Let  the  ointment  rem* 
'  j  J  the  body  all  night 

"  Repeat  these  processes  every  night  for  three  nights,  and  then  r 
to  the  Dispensary. 

"  Besides,  put  all  your  washing  clothes  into  boiling  water,  and  in 
your  other  clothes  tfwroughly  with  a  hot  iron." 

If    such    methods   are  systematically  carried  out,   itch 
ought  never  to  occupy  hospital  beds,  either  in  civil  or  in  mil 

life. 

Tho  ordinary  compound  sulphur  ointment  of  the  pharmaco 
is  also  an  efficient  remedy.  The  cure  being  complete,  so  fS 
tho  person  is  concerned,  care  must  be  taken  to  destroy  the  Ac 
and  its  egjjs  which  may  be  amongst  the  clothes  of  the  pal 
Kor  this  purpose  they  should  be  exposed  to  hot  air  at  the 
|K*v*twro  of  at  least  150°  Fahr.,  or,  if  possible,  boiled  in  w 
or  exposed  to  the  action  of  sulphur  by  steaming  them  amc 
Milphuv  vapours. 
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Section  III. — Epiphytes — Vegetable  Structures;  and  the 
Pathology  of  the  Lesions  with  which  they  are  associated. 

These  parasites  are  microscopic  growths  which  belong  to  the 
lowest  class  of  vegetable  existence — namely,  the  Fungi  Ciypto- 
gamia.  '  Most  of  them  are  composed  of  simple  sporules,  germs,  or 
of  cells  placed  side  to  side  or  end  to  end. 

Although  much  has  been  written  on  the  influence  of  fungi  in 
the  production  or  aggravation  of  disease  in  the  animal  as  well  as 
in  the  vegetable  kingdom,  yet  the  subject  is  involved  in  much 
confusion,  because  in  a  few  instances  only  have  the  persons 
recording  their  experience  been  sufficiently  acquainted  with  the 
botanical  nature  of  fungi  in  general,  so  as  to  give  anything  like 
a  complete  history  of  the  cases  which  have  fallen  under  their 
observation.  Mere  mycdia  have  been  described  as  perfect  plants, 
and  mistakes  have  been  made  in  important  points  of  structure. 
Productions  of  an  undoubted  fungoid  nature  have  been  referred 
to  algce,  although  agreeing  with  them  neither  in  habit  nor  in 
physiology,  while  the  commonest  moulds  have  received  new 
names;  and  several  conditions  of  the  same  species  have  been 
recorded  as  productions  differing  in  their  mechanism  and  physi- 
ological laws  (Berkeley).  Fungi  are  the  most  numerous  of  all 
plants  in  regard  to  genera  and  species,  and  their  growth  is  asso- 
ciated with  most  extensive  injury  to  animal  and  vegetable  life ; 
and  as  they  are  now  proved  to  be  capable  of  propagation 
by  implantation  from  animals  to  man,  they  demand  from  the 
physician  a  most  careful  study.  The  diseases  of  plants  as  well  as 
animals  have  hitherto  been  almost  neglected  by  the  pathologist; 
yet  how  do  we  know  that  the  blights  of  plants,  or  the  causes  of 
them,  are  not  communicable  to  animals  and  to  man?  It  is  known 
how  intimately  the  diseases  of  man  and  animals  are  related  with 
the  occurrence  of  famines  and  the  prevalence  of  unsound  or  un- 
wholesome food,  and  of  famines  with  the  diseases  of  vegetable 
and  animal  life,  as  much  as  with  the  destruction  and  loss  of  food. 
The  black  sporules  of  Ustilago  hypodytes,  which  cause  disease  in 
grasses  in  France  (the  grass  smut),  and  those  of  Ustilago  vittata, 
which  cause  similar  disease  in  the  grasses  of  India,  are  known  to 
produce  most  injurious  effects  upon  the  haymakers  in  the  former 
country  (Leveille).  In  places  favourable  to  the  multiplication 
of  fungi  they  often  commit  extensive  ravages.    Among  the  silk- 
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worms  in  the  silk  manufactories  of  Italj  he 

more  extensive  destruction  of  such  animate  th  bav 

correct  idea  of     Under  the  nanus  of  '■  mildew/*  M  blurb  t  " 
'b  brand"  and  tlie  like,  fungi  commit  i  image 

living  plants,  as  the  farmer  and  orehardisfc  know  too  welh 
been  asserted  that  jv  uncommon    in    tropical  coc 

hut  it  is  doubtful  if  this  is  true;  and  th< 

fttdia,  so  well  described  by  the  two  Carters,  show  I 
ttp&ble  of  giving  rise  to  a  disease  almost  clanger 
that  country.     It  therefore  behoves  the  pathologi- 
fully  the  nature  of  those  diseases  in  animals  and   a 
well  as  in  man,  whenever  he  has  an  opportunity,  ami 
India,     It  is  not  in  all  cases  easy  to  determine  whether 
the   cause    of  morbid   states,  or  whether,  as  some    think 
likely,   the  diseased  tissue  has  merely  afforded  a  si 

■  dopment.     It  is  certain  that  wl 
chemical  {ffoomefl  of  nutrition  are  impaired,  and    tib 
changes  between  solids  and  fluids  slacken,  then,  if  tin* 
furnish  a  proper  soil,  the  cryptogamic  parasites  will  i 
soil  they  select    is  fur  the   most  part    composed   of  <  | 
or  cuticle,  acid  mucus  or  exudation.     Acidity,  how* 
favourable  for  their  growth,  is  not  indispensable;  since 
the  vegetable  parasites  grow  upon  alkaline  or  neutral 
as  on  the  ulcerations  of  the  trachea,  or  in  fluid  in  tlia  vi 
of  the  brain.     Certain  atmospheric   conditions  seem   fa  vol 
to  the   occurrence    of  those  vegetable  parasites.      For 
Tinea  tonmrans  may  be  quite  absent  fur  years  in  plac 
workhouses,  where   it    commonly    exists,  and    then   for 
months  every  second  or  third  child  in  the  place  get- 
It  has  been  observed  that  some  of  these  parasitic   dis 
be  propagated  by  transference  of  the  plant,  as  hi  various 
of  tinea,  and  that  the    disease   can  be  cured  with  the 
readiness  by  the  chemical  agents  which  are  most 
vegetable  life, 

These  vegetable  parasites  have    been  shown  to  be 
transmission  from  animals  to  man.     It  has  hem 
by  Devergie  that  T.  ttmdem,  for  example,  is  trai 
contagion  from  horses  and  oxen  to  man,  and  that 
has  given   rise   either   to   the    same   form  of  tinea   dUease 
to  another;  hut  he  ascribes  both  species  of  pa 
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the  growth  of  one  and  the  same  parasite — namely,  the  Tri- 
chophyton. Von  Barensprung,  of  Berlin,  bears  similar  evidence. 
He  rubbed  on  his  forearm  some  of  the  scales  of  tinea  from  one 
of  the  lower  animals,  containing  abundance  of  the  spores  and 
mycelium  of  the  fungus  Trichophyton.  No  effect  was  produced 
for  several  days ;  but  after  a  longer  interval  considerable  itching 
called  his  attention  to  the  part,  which  he  found  occupied  by  a 
well-marked  spot  of  T.  circinatus  about  the  size  of  a  sixpence. 
In  three  weeks  the  patch  increased  to  the  extent  of  a  crown- 
piece  (Brit,  and  For.  Med.-Chir.  Review,  July,  1857,  p.  263). 

Instances  have  been  noticed  of  grooms  being  attacked  by 
T.  circinatus  and  sycosis  after  grooming  horses  affected  by  T. 
tonsurans.  "A  dragoon  came  to  the  Dispensary  of  the  St. 
Louis  Hospital  affected  with  T.  circinatus  on  the  front  of  the 
right  forearm.  He  stated  that  five  or  six  of  his  comrades  had 
contracted  this  affection  as  well  as  himself  from  grooming 
diseased  horses.  A  visit  to  the  barracks  showed  three  horses 
with  round  patches  absolutely  identical  with  T.  tonsurans. 
These  were  situated  on  the  withers,  shoulders,  back,  and  belly. 
The  hairs  in  the  centre  of  each  patch  were  broken  off  close  to 
the  skin,  and  there  was  a  whitish,  squamous,  crust-like  produc- 
tion, which  was  traversed  by  the  hairs.  The  presence  of  sporules 
was  detected  by  the  microscope.  The  dragoon  who  showed  the 
horses  showed  also  his  daughter,  a  girl  of  eight  or  ten  years  of 
age,  the  side  of  whose  nose  exhibited  a  patch  of  T.  circinatus " 
(Bazin,  quoted  by  Dr.  Anderson  On  the  Parasitic  Affections  of 
the  Skin,  p.  51). 

With  regard  to  the  transmission  of  favus  from  the  lower 
animals,  I  am  informed  by  Dr.  Anderson  that,  in  the  Dispensary 
practice  of  Glasgow,  the  physicians  often  find  it  traceable  to 
contagion  from  mice,  cats,  and  dogs  similarly  affected ;  but  that 
mice  are  the  animals  which  seem  to  be  the  ultimate  source  of  the 
disease. 

On  the  other  hand,  it  is  shown  that  animals  may  contract 
parasitic  diseases  of  the  skin  from  human  beings  similarly 
diseased.  Dr.  Fox  mentions  an  instance  of  a  white  cat,  a  great 
pet  with  the  children  of  a  family  of  nine,  which  contracted  the 
mange  and  T  tarsi  from  T.  tonsurans  affecting  five  of  the  chil- 
dren. The  fungus  of  the  mange  in  the  cat  is  the  same  fungus  as 
that  of  Tinea  in  man — namely,  the  Trichophyton. 
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The  principal  vegetable  parasites  associated  in,  man  with 
morbid  stated  have  been  enumerated  us  fnllnw  > 

1.  The  Trtckopfiytofl  U  3,  which  is  present  in   r 
varieties  of                               -namely,  T> 

the  body),  T   I  n&  {ringworm  of  the  scalp),  nut* 

i  of  tin-  beard). 

2.  The   Trichophyton  .--,■•  with    the 
which  are  present  in  the  disease  known 

3.  The  Ach  *  ,;>>*!  t  i  n  i  i  and  the  Pu 
present  in  T.  favosa  (the  honeycomb  m). 

4.  The  Microsponm  m  r.  which   is   > 

M&\  nr. 

5*  The  Mit.  which  occurs  in  Pity  Hams 

Phe  Mien  which  is  pa  in  Pc 

Uopecia  wr&Ua)* 

7.  The  I  i  vel  Chicnyph    I 

KKLEY),  which  pi  r<j  the  disease  known  as  "the  fun« 

of  India/1 

8.  Otdium  albicans  (Roum)  of  diphtheritis  and  nphtiu 

9.  Qrffl  '•./?  (KrmiKG),  yeast  plant  in 
stomach. 

10.  Merismepa'it  U  (Robin)  or  Say  xl*ii 
the  stomach 

It  would  have  been  better  if  these  i 
in  the  first  instance  without  specific  nann ft     Thi  I"  sr 

names  having  been  assigned  to  each  of  them  ha-  att 

from  the  important  part  which  then  perform  in 

uf  decomposition.     They  may  I"'  forced  to  fructify  bj 
tli 'in  jn  a  glnl.ule   of  waiter  surrounded  by  air,  and  j 
in  a  closed  cell;  and  until  the  fungus  has  thus  come  to  ma 
it  is  worse  than   useless  to  give  them  names — so  many  ditfe 
forms  in  an  undeveloped  state  being  all  capable  of 
common  mould  (BebKELEY). 

The  plants  forming  on  mucous  membranes,  or  in  the 
of  cavities  lined  by  mucous  or  serous  membrane,  are  in  mc 
only  of  Becondary  formations,  and  their  exact,  path 

doe  is  unknown. 

The  pathognomonic  sign  of  all   the  parasitic  h 
surface  in  man  and  animals  is  the  infiltration  or  destn. 
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hairs  (tince)  and  epithelial  textures  (muguet,  thrush,  didium)  by 
the  sporules  of  a  fungus,  and  which  by  union  or  by  growth  form 
elongated  branches,  or  mycelium* 

The  diagnosis  of  such  fungi  on  the  skin,  hair,  or  epithelium 
can  only  be  effected  by  a  careful  and  skilful  microscopic  examina- 
tion; and  it  is  always  absolutely  necessary  to  use  the  liquor 
potassoe  in  the  examination  of  all  tonsurant  appearances  of  the 
hair,  of  all  idiopathic  bald  patches,  and  of  all  brown  or  yellow- 
coloured  scurfs,  for  sporules  are  frequently  detected  which  had 
escaped  observation  before  liquor  potassce  had  been  used  (Bazin, 
Fox,  Anderson).  Sufficient  time  must  also  be  allowed  for  the 
parts  to  become  transparent  under  the  action  of  this  re-agent. 

The  parasitic  lesions  of  the  skin  are,  as  a  rule,  unsymmetrical, 
and  hence  they  differ  materially  in  this  respect  from  syphilitic 
cases.  They  differ  also  no  less  essentially  from  the  eruptive 
diseases  of  the  skin.  An  eruption  is  no  necessary  part  of  these 
parasitic  lesions ;  but,  from  the  irritation  established  in  the  true 
skin,  eruptions  of  various  kinds  may  occur.  Eruption  thus  often 
precedes  the  detection  of  a  fungus,  and,  as  a  rule,  very  often 
follows  its  existence ;  and  they  who  dispense  with  the  microscope 
in  the  diagnosis  of  skin  affections  cannot  avoid  confounding 
severe  eruptive  with  parasitic  lesions,  because  they  disregard  the 
pathognomonic  evidence  of  such  lesions  already  indicated  (Fox). 
The  term  herpes,  therefore,  as  applied  to  these  parasitic  affec- 
tions, is  an  objectionable  term;  because  it  has  been  already  used 
to  indicate  a  vesicular  eruption,  namely,  herpes  zoster,  which 
invariably  exhibits  large  typical  vesicles. 

There  seems  to  be  a  peculiar  condition  of  nutrition  best  fitted 
for  parasitic  growths  of  a  vegetable  nature,  just  as  some  constitu- 
tions and  states  of  the  system  are  best  suited  for  the  propagation 
and  development  of  entozoa;  but  the  exact  circumstances  which 
predispose  to  the  growth  of  these  entophytic  fungi  upon  the 
human  body  are  not  better  known  than  those  which  predispose 
the  body  to  receive  and  develop  certain  morbid  poisons  of  a 
specific  kind,  known  to  multiply  during  the  course  of  the  disease, 
and  to  throw  off  material  capable  of  propagating  and  spreading 
the  same  kind  of  disease.    With  regard  to  the  parasitic  diseases 

*  These  fungi  have  sometimes  been  popularly  but  erroneously  termed  conferva*. 
The  conferva  belong  to  the  algce,  and  for  the  most  part  grow  in  salt  or  fresh 
water. 
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of  the  skin  and  hair,  a  failure  of  the  vital  pow*: 
healthy  processes  of  life  seems  ordinarily  to  be  c  i 
causes  of  such  a  development  of  true  be  won]  ■ 

leaaa      A  special  nidus  or  soil  is  necessary,  just  a^ 
position    is   ihrrssiry  in    the    ease   of  I  -ad    of 

diseases;  yet  care  must  be  taken  in  hoth  im 
Found  the  WMjperafchsg  cause  with  tl  i&l  or   peculiar 

or  genu.     Both  Robin  and  Bazin  rec<\L. 
hairs  (dependent,  perhaps,  on  constitutional  causes)  winch  ar 
to  be  essential  for  tin-  growth  of  the  plant;  for  soni- 
appears  spontaneously,  and  the  fungus  dies  wii 
The  evidence  is  now  very  strong  which  points 
ngi  already  mentioned  as  mere  varieties  of  two  or  more 
(Hebra,  Lowe,  Hogg,  Fox,  Berkei  i 

There  are  numerous  facts  which  justify  the  belief 
exists  but  one  essential  fungus,  whose  sporules  find   a 
development  and  growth  upon  the  surface,  t»r  * 
secluded  portions  of  the  human  body;  and  that  vat 
growth  of  that  fungus  are  due  to  differences  in  th< 
the  individual,  to  the  moisture,  exudation,  soil,  or 
under  which  the  development  of  the  fungi i 

tct  nature  of  these  differences  is  not  but 

production  of  irritant  acids  and  gases  are  constant  tu> 
men ts  of  the  growth  of  such  para-sites,  by  the  enemies 
the  vegetable  cell;  for  it  does  not  undergo  d  witf 

exciting  a  chemical   decomposition  in  the  pabulum  on  i 
feeds;  and  the  different  stages  in  its  growth  give  rise  to  aloof 
acid  and  putrefactive  fermentation,     Of  the  latter  tl 
evidence  iu  many  of  these  parasitic  skin  diseases,  and 
in   favus,  the   odour  of  which   closely   res* 
melhylartmtr  compound  (Lowb),     Thu>  their  irritarir 
soon  may  establish  an  eruption.     But  the  rati* 
parasite  is  not  constant;    for  an  amount  of  fungus  wl 
simply  produce  death  of  hair  in  one  person  or  |  the 

may  in  another  produce  irritation,  eruption,  or  violent  inrtn 
tion.      These  different  results  may  be  due  causes  - 

Constitutional  peculiarity  in  different  individuals 
of  structure  of  a  part  as  regards   density,  heat,  nv 
chemical  and  anatomical  composition  of  the  part, 
these  fungus  sporules  penetrate  hairs,  hair  follicles,  an 
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cells,  but  the  development  of  sporules  of  a  similar  nature  within 
the  hones  and  deeper  textures  constitutes  a  most  serious  disease  of 
the  foot  in  India,  about  to  be  described. 

It  is  not  to  be  hastily  concluded  that  a  disease  is  non-parasitic 
because  a  fungus  has  not  been  demonstrated  in  the  part  where 
it  was  expected  to  exist.  The  minuteness  of  the  sporules,  and  the 
care  required  in  the  investigation,  sufficiently  explain  the  very 
various  opinions  which  have  prevailed  on  the  nature  of  these 
parasitic  lesions  (Lowe).  To  appreciate  the  ravages  which  may  be 
produced  by  such  minute  cells,  the  reader  may  be  reminded  of  the 
immense  force  which  the  growth  of  such  cells  is  capable  of  pro- 
ducing through  continuous  and  gradual  development;  for,  being 
of  so  minute  a  form,  and  its  agency  so  apparently  invisible,  its  in- 
trinsic power  is  apt  to  be  undeiTated.  An  Agaric  growing  under 
a  stone  of  more  than  a  hundred  pounds'  weight  will  eventually 
raise  it  from  its  bed  to  the  height  of  several  inches;  and  the  cells 
of  that  Agaric  are  not  widely  different  from  the  sporules  of  a 
fungus.  Again,  the  mycelium  of  a  fungus  (probably  identical 
with  that  found  in  skin  diseases)  has  been  known  to  raise  a  cask 
of  wine,  the  fungus  feeding  on  the  wine  as  it  leaked  from 
the  cask  (Harvey,  quoted  by  Lowe  in  Lancet  of  August  13, 
1859). 

The  variations  of  form  in  these  different  vegetable  parasites 
associated  with  the  skin  disease  about  to  be  described  are  obvi- 
ously so  slight  that  they  seem  insufficient  to  warrant  different 
species  being  made  out  of  them.  They  may  all  be  initial  or  unde- 
veloped forms,  referable  to  the  Aspergillus  glaucus  or  PeniciU 
Hum;  the  initial  forms  of  both  of  these  being  isomorphous 
(Lowe)  ;  and  both  of  them  are  also  equally  indifferent  about  the 
matrix  where  they  grow,  as  long  as  the  conditions  for  their  growth 
are  fulfilled  (Berkeley).  Peculiarities  have  also  been  observed 
in  the  growth  of  the  fungus,  which  may  be  explained  as  due  to 
the  stage  of  development  and  conditions  of  growth  at  the  time  it 
was  examined  {Path.  Society  Trans.,  vol.  vii.,  p.  395).  The  same 
fungi  during  their  growth  are  known  to  assume  very  different 
forms  and  appearances.  It  thus  happens  that  the  same  species 
has  not  only  been  described  under  different  specific  names,  but 
even  referred  to  different  genera.  Fries  states  that  he  has  traced 
no  fewer  than  eight  genera  of  different  authors  to  mere  degenera- 
tions or  imperfect  states  of  one  particular  fungus  (Thelephora 
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Achorion  (Meissner);  while  the  ear  fungus  is  an  Aspergillus 
or  a  Mucor.  The  figures  used  in  illustration  of  the  text  (kindly 
lent  by  Dr.  Anderson)  show  the  sameness  in  the  form  of  the 
fungus  in  those  parasitic  diseases ;  and  if  contrasted  with  fig.  27, 
page  79,  of  Dr.  Bennett's  admirable  work  on  The  Principles  and 
Practice  of  Medicine,  showing  the  sporules  and  mycelium  con- 
stituting the  muguet  of  infants ;  and  with  figs.  86,  87,  and  88, 
page  99  of  the  same  work,  it  cannot  fail  to  strike  the  observer 
that  the  form  and  nature  of  the  fungi  peculiar  to  the  diseases 
about  to  be  described  are  really  identical  Nevertheless,  the 
lesions  induced  are  sufficiently  various  to  necessitate  the  descrip- 
tion of  separate  diseases  capable  of  clinical  recognition,  for  the 
treatment  varies  with  the  aspects  of  the  particular  disease ;  and 
the  clinical  aspect  of  the  disease  is  no  doubt  related  to  the  stage 
of  development,  growth,  or  degeneration  of  the  fungus. 

RINGWORM  -Tinea  Tondens. 

Definition. — An  affection  implicating  the  hairs  of  the  skin, 
scalp,  or  chin,  and  usually  assuming  a  circular  form.  The  hairs 
become  dry  and  brittle,  having  a  tendency  to  crack  or  break 
across.  Itching  accompanies  the  primary  eruption,  which  is 
generally  at  first  erythematous,  with  slight  swelling,  and  a 
fungus  ultimately  appears,  which  had  been  developing  between 
the  epidermis  and  the  true  skin.  The  fungus  has  a  pure  white 
colour  and  powdery  aspect.  It  covers  the  epidermis  between  the 
hairs,  and  forms  around  them  a  complete  white  sheath.  Inflam- 
mation of  the  hair  follicles  and  ofilie  surrounding  tissues  occur; 
and  when  pus  forms,  the  fungus  is  destroyed  at  the  expense  of 
obliteration  of  (lie  roots  of  the  Juiir,  when  perfect  baldness  ensues 
(Bazin,  Anderson). 

Pathology. — The  nature  of  this  disease  is  to  be  studied  in  the 
botany  of  the  cryptogamic  parasite  called  the  Trichophyton,  dis- 
covered by  Malmsten  in  1845.  It  consists  of  oval  transparent 
spores  or  globules,  about  the  rArth  part  of  an  inch  in  diameter. 
Many  of  these  are  isolated ;  others  constitute,  by  their  juxta- 
position, articulated  filaments.  Comparatively  few  cryptogamic 
tubes  are  visible — a  character  which  distinguishes  the  ringworm 
affections  from  the  vegetable  structures  seen  in  the  other  parasitic 
diseases  of  the  skin   (fig.  32).      Its  anatomical  seat  is  in  the 
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matter  fill  the  ends  of  the  piliferous  conduits,  and  form  the 
prominences  which  can  be  Been  by  the  naked  ©ye  1 1 
and  which  gives  to  the  skin  a  rough  anseri 
sporules*  and  mycelium  of  the  plants  can  sometimes  * 
form  of  a  white  powder  on  the  roots  of  the  broken  hai 
times  the  cutis  becomes  congested  and  thickened,  tui'i 
plant  becomes  mixed  up  with  the  scales  of  epidermis, 
and  albuminoid  granules,  with  pus  and  serous  exuduti 
crusts  are   formed  of  greater  or  less   thick n ess t  in    w 
growth  of  the  fungus  can  go  on.     It  < 
sunt  a*  of  Cazenave,  which  is  the  Porrigo  scutv 
the  Tuna  tonsurans  of  Bazin,  and  the  Triel 

naaus  Wilson  and  Dr,  Wood.     The  di 
fHwffW&rm  is  what  is   intended   to  be  described   by  all 
mimes  now  mentioned,  and  on  which  dermatolog  not 

There  seems  to  be  three  varieties  of  this  I  teh 

clescritod  under  the  following  names: — 
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little  rosc-co]oured  and  slightly  elevated  spol 
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spot  gradually  increases  in  size,  but  retains  its  circular  form;  and 
as  it  extends,  the  healing  process  commences  in  the  centre;  so 
that  in  a  short  time  the  red  spot  is  transformed  into  a  large, 
prominent,  erythematous  ring,  en- 
closing a  portion  of  sound  skin. 
This  process  goes  on  for  an  in- 
definite period,  the  ring  gradually 
increasing  till  it  may  have  a  dia- 
meter of  four  or  five  inches.  When 
the  extent  of  surface  affected  is 
large,  the  circle  is  apt  to  become  in- 
complete, so  that  various  segments 
of  circles  appear.  The  disease  may 
terminate  spontaneously,  the  para- 
sitic fungus  being  very  superficial, 
the  hairs  small  and  rudimentary, 
so  that  the  parasite  dies  for  want 
of  nourishment  It  is  apt  to  affect 
the  face,  the  neck,  the  back,  and 
outside  of  the  wrist  and  hand 
(Bazin,  Anderson). 

2.  Ringworm  of  the  Beard 
(Tinea  sycosis)  is  met  with  on  the 
upper  lip  and  hairy  parts  of  the 
cheeks,  as  well  as  on  the  chin, 
when  it  affects  men ;  but  the  hairs 
of  the  axillae  or  genital  organs  of 
females  are  not  exempt  from  this 
disease.  It  commences  exactly 
like  T.  cirdnatus;  but  it  is  not 
till  the  deeper  structures  are  involved,  and  when  small  indurations 
occur,  surmounted  by  pustules  resembling  cume,  and  when  the 
hairs  can  be  pulled  out  with  ease,  that  the  attention  of  the  patient 
is  attracted  to  the  affection.  The  hairs  are  thickened,  the  bulbs 
flattened  and  more  or  less  disorganized.  The  longitudinal  fibres 
of  the  hair  are  separated  by  masses  of  sporules  imbedded  between 


"  Hair  from  a  case  of  Sycosis. — (a)  Broken  condition  of  the  superior  extremity  of 
the  hair;  (b)  Rupture  of  the  inferior  extremity  of  the  hair;  (c,  c,  c)  Epidermic 
tunic  of  the  hair;  (d,  d)  Isolated  spores;  (b,  e)  Chains  of  spores  (after  Bazin). 
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of  the  Lair;  [h]  It  upturn  of  the  longitudinal  fibrea  ;  (e,  c)  fogged  felgoi  of 
hair  (Dr.  T.  M.  Andersd*). 
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teristic  greyish-white  powder,  which  ensheathes  the  hair.  This 
powder  consists  of  the  sporules  of  the  fungus.  There  is  slight 
elevation  and  puffiness  of  the  skin  of  the  diseased  parts,  while 
its  colour  is  bluish  or  slate-coloured  in  dark  subjects,  and  greyish- 
red  or  yellow  in  fair  persons  (Bazin,  Anderson).  This  elevation 
and  puffiness  of  the  skin  is  due  to  a  granular  layer  or  stroma, 
which,  on  the  addition  of  liquor  potassce,  is  seen  under  the 
microscope  to  be  due  to  sporules  of  the  fungus  closely  packed 
together.  The  amount  of  fluid  influences  materially  the  size  of 
the  sporules  (Robin,  Fox).  When  pustules  and  yellow  crusts 
form,  the  detection  of  the  fungus  is  more  difficult.  The  inflam- 
mation will  last  as  long  as  the  growth  of  fungi  continues,  but 
sometimes  they  die  out  spontaneously,  and  a  perfect  recovery 
takes  place;  but  the  hair  follicles  may  be  obliterated,  when 
permanent  alopecia  of  the  affected  parts  is  the  result,  with 
more  or  less  atrophy  of  that  portion  of  the  scalp  (Bazin, 
Anderson). 

The  Treatment  of  ringworm,  writes  Dr.  Parkes,  has  been  long 
one  of  the  most  difficult  points  in  dermatology.  Its  principles, 
however,  are  now  well  understood,  and  few  cases  resist  the  proper 
measures.  The  essential  point  is  to  apply  to  the  roots  of  the  hairs 
a  preparation  which  may  destroy  the  fungus:  if  this  can  be  done, 
the  disease  is  cured.  It  is  first  of  all  necessary  to  remove  the 
hair.  This  is  in  part  generally  accomplished  before  the  case 
comes  under  treatment,  by  the  course  of  the  disease:  if  it  has  not 
been  sufficiently  done,  "  epilation "  can  be  accomplished  by  a 
chemical  agent,  or  by  extraction  with  pincers  (fig.  35).  The 
forceps  most  suitable  for  this  little  operation  are  those  about 
three  inches  long/  having  a  weak  spring,  so  that  the  hand  may 
not  be  fatigued  in  using  them.  They  should  be  made  so  that 
the  two  extremities  come  together  very  exactly,  and  do  not  slide 
the  one  upon  the  other.  Each  extremity  should  be  a  couple  of 
lines  broad,  so  that  a  fasciculus  of  hair  may  be  caught  up  at  one 
time  when  required ;  and  should  be  furnished  on  the  inside  with 
very  fine,  but  at  the  same  time  blunt,  transverse  denticulations, 
so  that  they  may  not  cut  across  the  brittle  hairs.  M.  Bazin 
recommends  an  ointment  composed  of  lime  and  carbonate  of 
soda,  of  each  one  part,  and  thirty  parts  of  lard,  as  an  agent  to 
remove  the  hair.     The  oil  of  cade,  however,  appears  to  be  the 


9M 


SPECIAL   PATHOLOGY— KTNGWQML 


best  depilatory  known,  and  with  this  mode  of  tr  >t  ej 

with  the  pincers  may  be  combined,     If  the  hairs  are  pullc 
the  proper  direction,  there  is  vary  little  pain,  osp 

sensibility  of  the  skin  has  been  bhin 
use  of  th<  of  th 

permits  a  "  parasiticide  "  solution  I 
the  hair  follicles,  within  which   are 
spores  of  the  fungus.     For  this  pur| 
recommends  either  a  solution  of  bid 

!  (1   part  t<> 
the  acetate  of  a  1    part  t 

about  two  grains  to  an  ounce  of  water; 
little  almhij} 

I    to  facilitate  the   solution 
The  oil  of  Ci.ult>.  shuukl  \»  h   fjhj 

in  the  proportion  of  half  a  tfrachra  to  a  rjf 
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experience  shows  that  the  alcohol io  sol u tic 
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Dr+  Parkes  h\i<  nt  of 
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part  to  thirty  or  fcrtj  of  water.     This  U.  he 
a  very  powerful  remedy,  and  is  to  be 
used,  as  it  easily  blisters  the  scalp; 
ment  composed  of  sulphate  of  copjK 
alum  (three  parts),  and  lard  (twenty  to  thirty  parts,  ( 
the  age  of  the  patient)*     Probably,  h  i  better  pen 

than  any  of  these  is  th  wrotts  tmd  as  einpl 

Jenner,  of  University  College,  London,  with  '.ing 

Dr.  Bennett  recommends  the  Internal  use  of 
same  time.      My  friend  Dr,  Davidson  has  found   r 
method  of  treatment  to  succeed : — namely,  to  apph 

to  the  affected  parts  twice  a  day  for  fourteen 
afterwards  ointment  of  the  bichloride  of  .  (Co 

mat.)      After  the  third  or  fourth  application  of  the 
disease  will  cease  to  spread,  and  the  hair  (which  may  K 
thinning  rapidly)  will  cease  to  fall  off     A  kind  oi  m: 
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*  Fon^jm  for  Epilation  (Dr.  Asdkrsok}* 
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by  the  application  of  the  iodine,  which  will  scale  off  in  the  form 
of  a  scurf  when  the  ointment  is  applied.  Washing  the  head  after 
the  disease  has  commenced,  and  before  medical  treatment  is  begun, 
sometimes  tends  to  spread  the  disease  to  parts  of  the  head 
which  had  been  sound  before. 


SCALD  HEAD— Farms. 

Definition. — A  fungus  parasitic  disease,  composed  of  cup-shaped 
scabs,  sometimes  distinct  and  separate,  at  other  times  indistinct 
or  confluent.  These  fungi  are  capable  of  being  implanted  by 
transference  from  one  person  to  another.  The  hairy  scalp  is  its 
most  common  site,  but  the  disease  may  be  developed  on  the  face, 
neck,  or  limbs. 

Pathology. — The  disease  has  been  found  to  depend  on  a  crypto- 
gamic  fungus,  which  has  been  named  the  Achorion  Schordeinii, 
after  Schonlein,  who  was  the  first  to  suggest  that  the  yellow 
favus  crusts  in  Porrigo  lupinosa  and  P.  scutulata  were  con- 
stituted by  a  vegetable  parasite.  The  disease  with  which  it  is 
associated  is  now  called  indifferently  Favus,  Tinea  favosa,  or 
Porrigo  scutulata.  The  primary  seat  of  the  parasite  is  in  the 
depth  of  the  hair  follicle,  outside  the  layer  of  the  epithelium 
which  covers  the  root  of  the  hair,  and  which  forms  the  "inner  root 
sheath  "  of  Kolliker.  By  using  a  concentrated  solution  of  liquor 
potassce,  to  make  the  parts  transparent,  the  fungus  may  be 
observed  with  the  microscope  in  the  follicle  round  the  hair  at  the 
place  where  it  passes  through  the  epidermis.  A  second  form  of 
the  disease  is  that  in  which  the  plant  is  found  in  depressions  on 
the  surface  of  the  skin,  forming  the  yellow  honeycomb-like 
ina&ses  which  gave  the  specific  name  favus  to  the  disease,  and 
which,  from  their  frequent  buckler-like  shape,  suggested  the  term 
"scutulata."  A  cuticular  elevation  is  seen,  beneath  which  is  a 
small  favus.  When  the  cuticle  is  raised,  a  drop  of  pus  sometimes 
issues ;  hence  the  error  of  those  who  have  considered  this  disease 
always  pustular.  Generally,  however,  there  is  no  pus  or  liquid  of 
any  kind:  the  plant  grows,  and  the  cuticle  over  it  (supposing  it 
has  not  been  forcibly  detached)  finally  separates,  leaving  the 
favus  exposed  to  the  air.  A  third  form  of  the  disease  is 
that  in  which  the  fungus  attacks  the  nails,  and  occurs  for 
the  most  part  in  those  who  have  been  long  affected  with  the 


ou 


SPECIAL    r.VTHOLOQY — SCAU)   HEAD. 


fo-Yiis  of  the  hair  follicles,  the  fungus   taking   r»- 
fttiog  beneath  the  nail  (hv    86).    After  thi  em   have 

menced  to  germinal  tiperficial  and  d 

layers,  the  nail  becomes  thicker  the  mSbdhed  part, 

Colour  TialK'  iiii-P 

yellow,  owing  to  tli 

ing  through  it     As  the  fungus  inc 

rowth,  it  gradually   ; 
nail   rendering    its    longitudinal 
v\.  very  evident,   and    ultimately   k 

to  the  formation  of  fissures    in    it 
the   pressure   on   the   nail   increases  its 
and    thinner,    till    perforation   occurs;    and    then    a 
makes  its  appearance   externally,  but    more    or   less    dc 
(Anderson). 

It  is  important  to  notice  that  at  first  there  is>at  the  point 1 
the    favus   is   about  to    form,    only 
inc reaped    secretion    of    i 
sometimes  the  under  surf  the 

is  coated  by  cuticle,  which  set 
from    the    compressed    and     at 
derma.     As  it  increases  in   size,  anc 
comes   more    prominent,    the    * 
covering  is  ruptured.     Each 
ia  also  enveloped  in  !  \  of 

phoqs  structure,  within  which  i 
the  true  favus  matter  (fig.  37 
The  favus  consists  of  the  mycelium,  the  vform,  and  the 
tacle*  of  the  Achorion>  together  with  a  finely  granular  amor 
layer,   which    forms  the  external  coat  of  the  favus,  nud 
representative  of  the  amorphous  "  stroma  **  which  ofl 
panics  the  mycelium  of  fungi     In  the  favus  another  find  i 
fungus  can  sometimes  be  found — namely,  the  P 
which   is  easily  recognized:    it   has  one    extremity   (the 
rounded  and  composed  of  two  cells  of  unequal  aiz* 


Kg.  fttJf 


*  (A,  A)  Upper  surface  of  nail ;  (B,  b)  Lower  mr&ct?  of  nil;  \>\  0)  Farm  i 
(white  io  the  wood-cut,  yellow  in  the  original),  running   Qjjw&rtl«  oiM 
between  the  tumiim  of  the  noil  (Asdeiison  i, 

+  Ffivus  cup. — (a,  a)   Amorphous   eimi  Fayu*  matter;   (A,    *} 

traversing  the  Fimie  cop  (Robin), 
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and  an  inferior;  the  other  extremity  is  prolonged  into  a  jointed 
stem  or  trunk. 

When  a  little  of  the  favus  matter  is  broken  up  and  examined 
microscopically,  after  being  acted  upon  by  solution  of  potash,  it  is 
seen  to  consist  of  numerous  little  oval  or  rounded  bodies,  the 
sporules  of  the  fungus  having  a  diameter  of  about  Wroth  part  of 
an  inch  (fig.  38). 


1<V  33.' 

'.  A  number  of  cells  united  end  to  end  form  simple  or  jointed  and 
branching  tubes  (figs.  39  and  40),  developed  from  the  sporules  (fig. 
38).  Little  granules  or  nuclei  may  be  seen  in  the  interior  of  the 
spores.  The  tubes  vary  in  diameter,  and  hairs  in  the  vicinity  of 
the  favus  crusts  are  impregnated  with  the  fungus.  The  disease 
has  been  communicated  by  inoculation  from  man  to  man,  and  from 
mice  to  cats,  and  thence  to  man  (Baztn,  Draper,  Fox,  Anderson.) 
Symptoms. — Favus  is  the  most  common  and  the  most  inveterate 
form  of  scald  head.  The  disease  commences  with  a  slight  pruritus 
or  itching  of  a  few  hours'  duration,  followed  by  an  eruption  of 
small  red  vari,  sensible  to  the  touch  and  to  the  sight.  These 
augment  in  size,  and  before  twelve  hours  have  passed,  a  yellowish 

•  Fungus  matter  from  a  favus  crust — (a,  a,  a)  The  isolated  sporules;  (b,  b,  b) 
Chains  of  sporules  (Dr.  Anderson). 
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point  farina  on  each  of  their  apicc  tall  as  to 

visible  under  a  glass  of  considerable  ]•  surface 


Fi£.  39.*— TTnnFth  of  an  inch  x  340  diameter*  fDe*  Avi>r*s<>x). 

now  as  if  covered  with  specks  of  a  sulphur  Col 

each  tU7*u3  apt 
if  set  in  the*  skit 
n  n  uni  hi  Heated 
pressed  cent 
fluid  exudaJ 

but 

dry,  brittle,  can 

hon 

reta 

the  pustule 
larly  cupped  or  depressed  in  the  centre,  < 

•  Fungus  matter  from  a  favm*  crust,  showing  branching  tabes  re 
to  the  centre  of  the  figure  from  the  epithet;  ail  sponilus  at  the  i 

(AKDEftaoN), 

t  Showing  the  mode  of  reproduction  of  thn  A  chorion,  or  fungus  of  the 
(after  Bennett), 


Pig,  40.|- 
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while  its  under  surface  is  marked  by  a  small  mammary  process 
which  corresponds  to  the  depression  of  the  pustule.  The  honey- 
combed appearance  of  the  scab  gives  the  peculiar  character  of 
the  disease,  and  hence  the  term  "  favus."  The  crust  continues  to 
increase,  still  preserving  its  circular  form 
and  depressed  centre,  till  it  occasionally 
attains  a  magnitude  of  five  to  six  lines  in 
diameter.  When  the  crust  is  recent,  it 
is  of  a  yellow  or  fawn  colour;  as  it 
becomes  older  its  hue  becomes  lighter, 
and,  as  it  is  easily  reduced  to  a  powder, 
it  has  been  compared  to  pulverized  sul- 
phur. 

The  number  of  favi  is  considerable,  and 
they  commonly  appear  in  crops,  affecting 
the  same  or  different  parts  of  the  head 
at  distant  intervals.  They  may  be  either 
distinct  or  confluent.  When  very  numer- 
ous, they  are  confluent,  but  the  cupped 
form  of  the  individual  crusts  may  still 
frequently  be  recognized ;  and  according 
to  Rayer,  should  this  peculiar  form  be  lost 
through  the  copiousness  of  the  secretion, 
still,  by  removing  the  superficial  layers, 
each  particular  favus,  with  its  central  de- 
.  pression,  may  in  general  be  made  out  At 
a  more  advanced  stage  of  the  disease  the 
epidermis  disappears,  and  a  viscid  fluid  is 
secreted  in  such  abundance  as  to  form 
one  entire  incrustation  over  the  whole 
head ;  hence  the  Porrigo  larvalis — mask 
or  vizor-like  scald  head.  The  smell 
of  the  scab  is  peculiar,  and  has  been 
compared  to  that  of  the  urine  of  a  cat, 
or  of  a  cage  in  which  mice  have  been 
kept.  It  is  probably  due  to  a  species  of  alcoholic  fermentation 
(methylarnine)  in  connection  with  the  vegetable  growth  (Lowe). 


Fig.  41/ 


•  Hair  with  favus  fungus. — (a,  a)  Chains  of  sporules  projecting  beyond  the  edges 
of  the  hair;  (b)  Sporules  between  the  fibres  of  the  hair;  (c,  d)  Broken-up  root  end 
of  the  hair,  with  masses  of  sporules  between  the  lamina  (after  Kuchinmxistkr). 
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When  a  crust  of  recent  formation  is  removed,  a  circular  i 
sion,  wider  and  deeper  than  the  faros,  is  seen.     At  a  more  ad* 
stage  the  ulceration  penetrates  below  the  dermoid 
Alibert  says  he  has  never  been  able  to  remove  a  crust, 
purpose  of  making  a  preparation,  without  deeply  wonndir 
scalp,   and    producing   considerable   hemorrhage,    whil< 
cases  a  dfiep  and  extensive  ulceration  I  ee,  which  he 

trated  even  to  the  bones  of  the  cranium. 

Th'  fO  lupirvosa  and  P&  ita    are 

varieties,  in  which  the  scab  resembles  a  lup: 
cell  of  the  honeycomb,  and  is  very  rarely 
of  the  scab  is  shield-like;   and  when  of  some  extent 
marked,  the  patch  is  soft,  doughy,  and  painful  when  j  i 

i  ne  of  the  hair  appears  to  be  removed  by  the  roots,  %v 
portions  are  broken  off  near  the  scalp,  the  roots  remaining. 
which  remain  are  readily  removed  by  friction,  and  if  pulk 
vly  any  hold  of  the  scalp. 

Treatment — The  treatment  of  the  various  forms  of 
very  strictly  determined.     Some  practitioners,  however,  si 
entirely  on  a  constitutional   treatment,  such  as   small   dc 
rhubarb  and  soda,  small  dozes  of  mercury,  some  pi 
iron  ;  or  on  vegetable  tonics,  as  the  infusion  of  cascartlla  or 
pound  infusion  of  gentian.     With  such  treatment,  if  the 
improves,  it  is  believed  the  fungus  will  spontaneously 
Others,  again,  as  entirely  rely  on  a  local  treatment,  a 
exterminate  the  disease  by  cauterization,  or  by  ap] 
favourite  oint hunt:  and  the  cati  itments  u*» 

purpose  includes  all  that  have  at  any  time  been  admit 
the  phammcopo 

As  in  the   last-described   disease,  the  cryptogamous 
must  be  destroyed,  and  its  germs  eradicated. 

The  best  method  to  accomplish  this  is,  in  the  first  inst 
shave  the  head  and  apply  a  poultice  till  all  the  .scabs,  or  in 
are  removed;  and  this  being  effected,  the  whole  hairy 
site  of  the  iavus  fungus,  should  be  anointed  with 
following  applications: — The  tar  ol> 

has   hitherto  been   the    orthodox    application.      Thia   oint 
should  bo  washed  off  night  and  morning  with  soft  soar 

or,  and  be  as  often  re-applied.    The  head  aho 
twice  cir  thrice  a  week,  and  where   there  are  other  childns 
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the  affected  child  should  be  isolated  as  much  as  possible,  to 
prevent  the  disease  from  spreading.  This  form  of  porrigo,  in 
the  early  stages,  will  sometimes  yield  by  washing  the  part  with 
the  oleum  terebinbhinoe  night  and  morning,  and  cutting  the  hair 


The  Favus  scutulata  is  a  disease  often  rebellious  to  every  mode 
of  treatment,  but,  applied  at  a  favourable  moment,  a  simple 
method  may  succeed.  Dr.  Willis  has  seen  the  disease  yield  to 
fomentations,  or  to  bread  poultices.  The  application  of  the 
lunar  caustic  round  the  patches,  about  a  line  from  their  outer 
margin,  is  another  favourite  method  of  treatment.  In  the  latter 
periods  of  the  disease,  Dr.  Willis  recommends — 

A  solution  of  Sulphate  of  Copper,  in  the  proportion  of  seven  grains  to 
ten  ounces  of  water;  or  of  the  Nitrate  of  Silver  in  the  same  proportions. 
The  mild  ointment  of  the  Nitrate  of  Mercury,  a  salve  of  the  black  sul 
phuret  of  the  same  metal  (Sulphuretum  Hydrargyri  nigr.,  3j.  ad  Jij. 
adipis  3j.);  the  Unguentum  Picis,  an  unguent  of  the  Cocculus  Indicus 
(3j*  to  3ij.  adipis  Jj.),  may  be  tried  one  after  the  other;  and  in 
different  instances  each  will  have  the  merit  of  the  cure. 

The  most  effectual  remedy  is  unquestionably  the  eradication 
of  the  affected  hairs,  and  the  use  of  such  parasiticides  as  have 
been  already  mentioned  under  the  different  forms  of  Tinea. 
Dr.  Anderson  finds  that  when  favus  affects  the  head,  all  treat- 
ment is  absolutely  useless  except  epilation.  The  other  methods 
.are  merely  palliative — the  disease  re-appearing  whenever  the 
treatment  is  stopped.  Dr.  Bennet,  of  Edinburgh,  places  great 
faith  in  the  olive  oil  treatment  It  is  very  useful  in  many  cases 
before  proceeding  to  epilation.  After  the  hair  is  cut  short, 
and  the  favus  crusts  removed  with  poultices,  the  parts  affected 
should  be  smeared  thoroughly  night  and  morning  with  fresh 
almond  oil ;  and  once  or  twice  a  week  the  head  should  be  washed 
thoroughly  with  soft  soap  and  warm  water.  After  a  few  weeks 
of  this  treatment,  the  hair  becomes  less  friable,  and  epilation 
is  much  more  easily  and  efficiently  performed,  and  does  not  cause 
nearly  so  much  local  irritation.  The  hairs  are  to  be  removed 
singly  with  the  forceps,  not  pulled  out  along  with  all  the  healthy 
growth  in  their  neighbourhood,  as  used  formerly  to  be  done  by 
the  barbarous  application  of  the  pitch-cap. 

This  disease  occurring  on  surfaces  not  particularly  covered  with 
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hail  yields  at  once  to  the  application  of  a  solution  of  milpl 
oopper,  or  of  the  nitrate  of  silver  in  water,  or  to  t 
sulphurous  acid  as  recommended  by  Dr.  r,      Th« 

of  favus  recommended  by  Robin  and  Bazin  is  epilation, 
application  of  the  corrosive  sul 
copper  ointment  (I  part  to  500  of  »  kill  I 

remaining  adherent  to  the  hair  follicle. 


BALDNESS   IN   PATCH ES- Tinea  Mmw 

Definition. — A  /  isease,  Cti  usi  ng  th  t  fx  >rm  i  - 

or  v-  of  baldnsaSf  a&n 

Itlple,     It  alp  cts  the  hairy  8  the 

the  genital  wgawQi  and  hairy  portions  of  the  el 

Pathology* — The  fungus  to  which  such  circumscribed 
of  baldness  arc  owing  has  been  named  the  Micr 
detected  by  Gruby  in  1843.     It  is  present  in  th 
monly  called,  after  Willan,  Porr^ 
GMmscripta;  orj  after  Bateman,  Th  \ 

aehv&maaota ;  by  Anderson,  At  from  th 

chophyiua  of  Tinea  tofidena  by  its  nun  <1   Ml 

and  by  the  extremely  small  size  of  its  sporules.     It  is  not 
like  the  Trichophyton,  in  the  interior  of  1 
each  hair  a  Little  tube;  the  hair  then  b 
and  breaks  off  (%<  42).      The  al  i  rapid*  with  or 

of  the  skin;  the  dermis  is  igost 

the  epidermis   is   thin  and   smooth.      In  the  early  s' 
disease    the    hairs  appear  dull   and   lustreless, 
extracted   than  healthy  hairs,     The  skin  is    reddci 
and   slightly   itchy.      A   whitish    matter    m 
diseased  skin  and  hairs,  which  is  due   to  the  > 
fungus.    The  hairs  suddenly  fall  off  from  the  1  par 

a  round  bald  patch  is  left,  which 
its  whiteness  with  the  parts  of  the  scalp  or  &kin  jm 
hairs.     The  fungus  may  also  be  developed  in  the  noil, 
(Bxzxs) 

There  is  an  affection  which  should  be  dinting! 
Porrtyn    dGOQ&WMle    (or    Alopt: 

characterized  by  a  rapid  disappearance  of  pig  om 
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skin  and  hair,  with  or  without  alopecia.  M.  Bazin  includes  it 
in  his  Tinea  achrornatom  (Teigne  achromateuse),  but  does  not 
mention  the  fact  that  alopecia  is 
not  constant;  and  states  that  a 
parasitic  plant  is  present.  It  is 
probable,  however,  that  some- 
thing more  than  a  fungus  exists, 
to  cause  the  total  disappearance 
of  pigment  from  a  considerable 
portion  of  dermis.  Besides,  when 
the  hairs  return,  they  are  at  first 
quite  white  and  downy,  like  those 
on  children,  and  only  gradually 
regain  colour;  whereas,  if  the 
vitiligo  were  owing  to  a  plant, 
they  would  most  likely  not  grow 
at  all  The  disease  appears  to 
be  allied  to  those  obscure  pig- 
mentary changes  which  have  a 
much  deeper  seat  than  the  surface 
of  the  body  (Parkes).  Vitiligo 
is  sometimes  a  congenital  affec- 
tion, and  seems  to  consist  in  an 
abnormal  distribution  of  the  pig- 
ment of  the  skin ;  so  that  there 
are  irregular  patches  which  are 
quite  white,  and  altogether  want- 
ing in  pigment,  but  are  sur- 
rounded by  skin  provided  with 
an  excess  of  colouring  matter. 
The  hairs  proceeding  from  the 
portion  of  the  skin  deprived  of 
pigment  are  similarly  colourless. 
The  disease  is  not  quite  so  readily 
transmitted  as  Tinea  tonswrans, 


Fig.  42.  ■ 


but  still  it  is  capable  of  being  transmitted  from  one  person  to 

*  Fungus  of  the  hairs  resulting  in  Alopecia.— (a,  f)  Lower  pert  of  the  hair; 
(f,  o)  Root  of  the  hair  without  the  capsule;  (c)  Spheroidal  swelling  of  the  hair,  due 
to  the  accumulation  of  sporules;  (s)  between  the  longitudinal  fibres  of  the  hair; 
(d)  Rupture  of  the  longitudinal  fibres;  (i)  Sporules  and  tubes  of  the  parasite;  (f> 
A  group  of  sporules  proceeding  from  o,  the  ruptured  root  (Asdbbson). 
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another,  ao  that  children  so  affected   should  be  separated 
their  companions  (ANDERSON). 

Treatment — This  consists  —  (1.)   In  preventing  t 
the  disease  circumferentially.      All  the    httirs,    th- 
if  an   inch  of  the  circumference  of 
•  •re  fully  extracted.     The  head  should    be    wa 
with    soft  or   black  soap.      All    th 
patch  must  be  similarly  removed  till   healthy    ha 

v,   and  some  of  the  parasiticide   lotions   or  ointim 
he  industriously  used.      (2,)    Stimulants,  or   even    < 

applied  to  the  surface  of  the  bald  patch  after  the  fling 
been  destroyed     A  mixture  of  equal  parts  of  mi 

ether  oanth  (coltodium   o  -  the    moot 

stimulant     The  following  lotion  may  be  found  advaat 
use  alternately  with  the  collodium  stimulant,  namely: — 

R.  Liquor  Ammonite,  ^iss. ;  O!.  Olive,  "ii.  ;   ♦  ■].   M  icidia,  "^jm ' 
itus  Roamarlni,  giv.j  Aq,  B  i*ad 

morning  applied  aver  the  bald  patches* 

uvi:i;cm[,,i  i:i:h  SPOTS  ma. 

Definition, — A  fh 

gularly 

of  the  neck,  fa 

clothing.     Th* 

Pathology* — On   passing  the    hand    gently  ov« 
surface ,  it  may  1m*  found  to  be  le 
skin.     It  in  en  to  he  the  seat  also 

tion,  or  at  least  of  an  abnormal  condition  of 
far  the  li-cted  parte  may  /-like  nt 

anc  rit  the  name  of  Pilyrhi 

odor;   but  in  no  other  respect  has  it  anything  in  eomn 
ordinary    pityriasis — a    di  Itogether    ui 

paraaitk  The  scales  which  desquamate  from  o] 

a  yellowish  colour  when  contrasted  with  the   v 
of  such  seal) 
tho  term  Chloasma — from  x^0°C*  "a  greenish-yellow  eol 
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appears  more  suitable  than  any  of  the  other  names  by  which  the 
disease  has  been  described. 

The  disease  commences  by  little  spots  about  the  size  of  a  pin- 
head,  which  tend  to  extend  circumferentially;  circular  spots  form 
and  unite  so  as  to  produce  large  irregular  patches,  which  may 
extend  till  the  greater  portion  of  the  skin  of  the  trunk  is  affected. 
The  skin  of  the  diseased  parts  has  a  peculiar  brownish  colour, 
but  the  depth  of  tint  varies  from  the  slightest  increase  of  colour 
to  a  shade  almost  black.  The  colour  has  been  said  to  resemble 
diluted  bile. 

A  microscopic  fungus,  to  which  the  name  of  Microsporon 
furfur  was  given  by  Robin,  is  the  essential  cause  of  the  disease. 
It  was  discovered  by  Eich- 
stadt  in  1846.  Soon  after- 
wards it  was  described  by 
Sluyter  and  by  Sprengler, 
who  gave  a  drawing  of  it. 
On  putting  a  little  of  the 
dust  from  the  desquamat- 
ing surface  under  the  field 
of  the  microscope,  and  add- 
ing a  drop  of  liquor  potassce, 
scales  of  epidermis  are 
seen  mingled  with  the 
sporules  and  tubules  of  the 
fungus.  The  sporules  are 
oval  or  rounded,  and  usu- 
ally collected  into  large 
clusters  like  bunches  of  grapes,  and  are  so  characteristic  as  almost 
to  be  pathognomonic  (Anderson).  The  tubes  are  short  and 
branching. 

Dr.  Anderson  and  Mr.  Startin  give  numerous  instances  which 
prove  that  chloasma  is  a  disease  capable  of  being  propagated 
from  one  person  to  another.  It  is  a  common  affection  with 
scrofulous  persons  especially,  and  may  not  unlikely  be  favoured 
by  wearing  the  same  flannel  day  and  night,  neglecting  to 
wash  the  body  for  fear  of  catching  cold  (Anderson).  It  is  not 
uncommon  for  such  people  to  wear  the  same  flannel  next  to 

*  Shows  the  grape-like  arrangement  of  the  sporules  and  the  short  branching 
tabes  of  the  Microsporon  furfur  in  chloasma  (after  Dr.  Ahdibson). 


l,000ths  of  an  inch  x  340  diameter*. 
Fig.  43.  • 
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the  skin  for  a  week,  a  fortnight,  three  weeks,   :i 
poor  even  for  a  month.     And  it  is  by  no  menus 
thing  for  them  to  wear  the  same  flannel  night  and 
removing  it  from  the  moment  it  is  put  on  till 
si <lt. red  desirable  to  have  it  washed.     The  consequences 
habits   are  an  accumulation  on  the   surface    of   the 
secretion,   and   of  tmdetaebed    epithelium,    ami     : 
formation  of  a  nidus  favourable  to  tin.  growth  of  the  IfU 
fur fu vans  (Dr  Jemier,  M&L  Times  and  Gazette,  IS 

Treatment. — Local  applications  constitute  the  principal 
the  treatment     A  solution  of  licit  I • 
portion  of  tw  grains  to  an  oun&  ter,  aj.; 

affected    parts    once   or    twice    daily,    ta    general  1\ 
destroying   the   progress   of  the    fiingoa      Mere u  rial 
kithsj  have  a  similar  effect,  either  singly  or  combin 
taken  to  avoid   salivation.      The  use  of  black    soap    i 
morning  is  recommended  by  Dr.   Anderson,  or   the 
following  mixture : — 

ft.  Bfeblotidi,  Ilydrarg.,  8i  li^  |»j  Saponis  Vlridt**! 

distillate,  it  a  Jiiaa, ;  01.  Lavandula,  3i. ;  mUce,  To  be  used 
morning,  in  the  same  way  as  the  black  soapj  bat  if  the  gum- 
its  use  must  be  suspended. 

Great  attention  must  he  paid  to  cleanliness,  and 
should  change  flannel  clothes  very  often,  and  should 
in  them,  or  at  least  not  in  the  same  flannels  I 
the  day, 

THE  FUNGUS  FOOT  OF  INDIA— Ckhmyptv  Carterl 

Definition, — A   d/wawe   due  to 
fuiHjuts,  vjhlck  eats  its  wag  mea  of  i 

twrwAt 
it  t*  death  from  ezha  \  uter,  Bki 

Pathology  and  Historical  Notice. — Dr  II.  V,  <  larter,  the  Prof 
of  Anatomy  and   Physiology  at  the  Grand   Med- 
Bombay,  made  a  report  in  March,  I860,  on  this  formidable 
disease.     It  occurs  in  many  parts  of  India  and  ti 
shores  of  the  Persian  Gulf     In  the  Bombay  Pi 
been  seen  at  Kutch,  Kattiawar,  Guzerat 
Lower  Koncan,     On  the  Madras  side  it  has  been  seen  nt 
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toor,  Bellary,  Madura,  Cuddapak,  some  parts  of  My^Qre,  and  at 
Trichinopoly.  In  the  Bengal  Presidency  it  prevails  to  a  limited 
extent  round  Sirsa;  but  patients  come  from  Bicaneer,  Bhawalpore, 
and  Hissar.  It  is  known  amongst  Indian  medical  men  as  the 
"  fungus  foot "  or  "  fungus  disease  of  India;"  or  under  the  scientific 
names  of  Podelcoma  or  Mycetoma,  and  by  several  characteristic 
native  names.  It  is  a  disease  which  has  hitherto  occurred  among 
natives  only,  and  is  undoubtedly  due  to  the  presence  of  a  muce- 
dinou8  fungus,  which  eats  its  way  into  the  bones  of  the  foot 
and  lower  ends  of  the  tibia  and  fibula,  penetrating  or  tunnelling 
through  the  tissues  of  the  entire  foot  by  numerous  fistulous 
canals,  tending  to  cause  death  by  exhaustion,  unless  a  timely 
amputation  is  made  above  the  diseased  part.  The  history  of  this 
disease  is  now  rendered  still  more  interesting  from  the  fact  that 
the  Rev.  M.  J.  Berkeley,  M.A.,  F.LS.  (whose  authority  on  Crypto- 
gamia,  and  especially  fungology,  is  well  known),  has  succeeded  in 
developing  a  peculiar  mould — the  perfect  condition  of  the  species 
— from  the  black  fungous  masses  sent  to  him  by  Dr.  Carter.  The 
nature  of  the  disease  has  thus  been  more  clearly  determined;  and 
the  account  here  given  is  taken  chiefly  from  the  description  of  the 
disease  by  Mr.  Berkeley,  in  the  second  volume  of  the  Intellectual 
Observer,  p.  248,  and  from  the  writings  of  Dr.  Carter,  in  the 
Bombay  Medical  and  Physical  Society's  Transactions,  which  he 
kindly  sent  to  the  author. 

The  fungus  disease  and  material  of  the  fungus  assumes  various 
forms,  three  of  which  may  be  considered  typical: — 

1.  The  first  form  is  that  in  which  the  bones  of  the  foot  and  the 
lower  ends  of  the  leg-bones,  just  above  the  ankle  (for  the  disease 
never  ascends  higher),  are  perforated  in  every  direction  with 
roundish  cavities,  varying  in  size  from  that  of  a  pea  to  that  of  a 
nut  or  pistol-bullet  (fig.  44),  the  cavities  being  filled  up  with  a 
dense  fungous  mass,  of  a  sienna  red  within,  but  externally  black, 
and  resembling  a  small  dark  surface,  from  which  a  purulent 
fetid  discharge  is  poured  out,  often  accompanied  by  little  pieces 
of  the  fungus.  The  masses  and  granules  are  imbedded  in  a 
whitish  semi-opaque  glairy  substance  of  homogeneous  consistence, 
while  the  walls  of  the  canals  have  an  opaque  yellow  tint,  and  are 
readily  torn.  The  whole  of  the  surrounding  softer  parts  are  con- 
verted into  a  gelatiniform  substance,  taking  the  place  of  muscles, 
the  tendinous  and  fatty  structures  being  less  readily  changed. 

VOL.  L  3  P 


IAL  PATHOLOGY— Till 


NDLL 


The  foot  presents  externally  the  peculiar  turgid  appcamnc 

it  so  often  assumes  in  bad  cases  of  scrofula.     Besides  I 
pink  fctuius  or  streaks  are  obset  m.  the  skin, 

the  subjacent   tissues,  fillud  with  spherical   or    i 
minute,  bright   orange*coloured   particles,  and    coutuiuir 

uly  a  few  larger  cells,,  the  nature  of  which  has  d< 
been  ascertained,  though  it  is  conjectured  that  they  pr 


earliest  appearance  assumed   by   new   attacks    of 
(Specimens  of  the  disease  are  to  be  seen  in  the  Museum 
Army  Medical  School  at  Netley.) 

Of  the  structure  of  these  large  truffle-like  bodies,  the  figm 

*  The  figure  represent  a  the  jjencral  appearance  on  section  of  th* 
in  the  fungus  disease  of  India,     It  is  bused  upon  dissections,  and  on  thrm 
made  immediately  after  amputation  of  the  limbs  {* 

(a,  (t)  The  /W;i,  some  of  whieh  are  globular  and  of  Uf 
and  more  irregular,  and   others  mere  granules,     The  former  *re  lodged 
Bphericiil  cavities  in  the  bones,      (h,  b\    The  CQ*d2f  tn  the   soft   p*rta 
which  bad  to  the  free  surface  of  the  akin-     They  frequent  ty 
lined  by  a  continuous  membrane:  in  them  are  contained  they  ;  Q  a  , 

nf  this  sort  it  ib  imjKissihle  tn  represent  the  soft  glairy  material  whtcb  also  < 

•  uals,)     (ct  c)  The  aperiurr*  on  the  surface  where  the  canals  ter 
are  often  very  numerous,  and  frequently  in  them  may  lie  seen  ii 
particles.     (dt  d\  The  pink -coloured  Mains  or  streak*  ia  the  sk 
They  are  common  to  both  varieties  of  the  disease,  and  Uy  them  it  is 
growth  ia  multiplied. 

It  is  to  this  variety  of  the  affection  that  the  term  "  fungus  dracaai 
reedy  expresses  its  nature*  was,  par  excellence^  on 
other  instances  of  it  have  been  distinguished,  creep 
hence  it  may   perhaps  be  regarded   as  comparatively  un£r«  , 
particles  or  masses  are  of  a  deep  black  colour,  and  of  firm  coasisU. 
sometimes  as  large  and  as  round  as  a  pistol -ballet 
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copied  from  the  Intellectual  Observer,  from  a  specimen  examined 
immediately  after  amputation,  will  give  the  reader  an  idea.  The 
parts  in  which  the  structure  is  most  visible  present  precisely  the 
characters  of  a  true  Oidium,  such  as  0.  fvlvum.    Short,  beaded,- 


Fig.  46.* 

tawny  threads  arise  from  a  common  base,  consisting  of  cylindrical 
articulated  filaments,  having  at  their  tips  large  spore-like  cells. 
These,  however,  do  not  appear  to  germinate  in  situ,  but  to  become 
enormously  dilated,  their  albuminous  contents  assuming  at  length 
a  resinous  consistence,  while  many  of  them  burst,  and  nothing 
remains  except  fragments  of  the  old  cell-walla  The  resinous 
matter  is  inflammable,  but  its  exact  chemical  nature  has  not  yet 
been  ascertained. 

The  fungus  of  the  foot  resembles  closely  the  genus  Mucor,  but 
there  is  no  columella  in  the  sporangium — a  character  which 
accords  with  Chionyphe  rather  than  with  Mucor.  Indeed,  there 
does  not  seem  to  be  a  single  character  in  which  the  fungus  of  the 
Indian  disease  differs  generically  from  the  Chionyphe.  Its  mature 
form  is  seen  to  be  composed  of  a  thin  filamentous  stratum,  spread- 
ing in  every  direction  over  paste,  on  which  it  may  be  propagated 
so  as  to  form  little  slightly  raised  patches. 

The  species  has  been  named  by  Mr.  Berkeley  as  Chionyplie 

•  Structure  of  the  truffle-like  bodies,  presenting  the  characters  of  Oidium  fulvum, 
— short,  beaded  threads  arising  from  a  common  base,  consisting  of  articulated  fila- 
ments, having  at  their  tips  large  spore-like  cells. 
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the  name  serving  to  record    the    labour- 
Carters, M  united  in  their  love  of  seienr*\   though  not  in 
guinity/*     It  is  highly  probable,  as  Mr.  Berkeley  o\ 
many   of  oar   common    moulds   occasionally    commence 
similar  condition.     The  first  indications  erf  a   on 

OT  paste  assume  the  form  of  little  gelatinous 
eoloure,  consisting  of  extremely  minm  \  and 

seem  to  ho  an  early  stage  of  a  common  species  of  Ajtpcryitt 
P<  -  >ther  genera.     If  there  be  any  truth  in 

entertained    by   Mr,  Berkeley,   that  hospital   gangr- 
upon  some  vegetation  of  this  nature,  acting  ns  n  jn, 
ment,  there  may  be  good  reason  for  believing  that  1 1 
in  question  are  really  the  commence  mi  I  a^i 

consideration, 

In  the  second  form  under  which  the  disease  &|jjk 
fungous  masses  are  entirely  wanting,  and  in  their  :- 
are  found  of  what  looks  like  sloughing  tissue,     Wliit© 
however,  occur  in  the  cavities  and  in  the  discharge,  wl 
to  be  a  form  of  the  same  fungus,  though  the  idenl 
heen  proved.     Under  the  microscope  it  wears  th» 
a  congeries  of  large  cells  filled  with  smaller  ones.      \V1 
perfect  form  of  the  plant  be  the  same  or  not,  the  phase* 
disease  produced  by  it  are  exactly  the  same,  and 
admits  of  no  other  remedy  than  amputation  of  the 

A  third  form  of  the  disease  is  known  under  the 
Madura  foot,  from  its  having  occurm!  ra,      In 

the  foot  becomes  enormously  enlarged  about  the  ins* 
not  so  much  at  the  ankle,  while  the  toes  are  hypertrophic 
almost   lost   or   imbedded   in    the   mass.     The    small     I 
nearly  destroyed,  leaving  behind  a  pallid  or  redd  is 


•  In  the  4KOmd  variety  of  Mtftttom*  we  tiijd  three  or  (onr  <liiT« 

I  Uvse,  however,  are  id  ways  li^bt  colourt-d  and 

ttiiall  or  minvta     Of  them  onJy  one  form,  certainly  the  more  e*»m: 

noticed  I *y  writers  r  it  is  that  iti  which  each  p*rtici«  m  sero  to  be  i*% 

The  truly  tungm  luituTi  tif  thi*  man  common  kiu-ta  «f  L 

leef  and  of  that  striking  matanct)  of  the  di«eaa»  from  Madura*  is  t 

matter  of  in  fan- nee* 

It  iwma  desirable  that  every  step  m  tb*  in*  ia  disease  ( 

90  of  which  is  committed!  us  it  were,  to  the  medksj  olftccra  of  tndi 

hawd  on  direct  an*i  related  obserrstiou  tuxd  that  speculation  Ik  nfru, 

§*t  aflelcaH. 
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the  others  are  more  or  less  excavated.  There  are  the  same  canals 
and  external  sanious  apertures.  In  some  parts  they  are  filled 
with  the  same  fleshy  tissue,  in  others  lined  with  it,  where  large 
cavities  are  formed  by  the  junction  of  several  canals,  containing 
broken-up  osseous  tissue  from  the  exposed  bones  around,  grey 
fragments,  and  masses  of  pigment.  The  pink  colour  is  partly 
owing  to  a  general  diffusion  of  pigment,  which  tinges  the  oil- 
globules,  and  partly  to  the  presence  of  very  numerous  single  or 
aggregated  elliptic  particles.  These  granules  are  from  the  Ath 
to  the  Tfth  of  an  inch  in  diameter,  and  occur  sometimes  as  single 
ellipses,  sometimes  as  two  combined  at  the  extremities  of  their 
major  axes,  and  sometimes  as  square  bodies  with  rounded  extrem- 
ities, divided  into  four.  They  are  quite  visible  to  the  naked  eye, 
insomuch  that,  when  the  sawn  surface  is  first  exposed  to  view,  it 
appears  as  if  strewed  with  grains  of  red  pepper;  and  pains  were 
therefore  taken  by  Dr.  Carter  to  assure  himself  that  they  were 
not  particles  accidentally  introduced  through  the  open  window. 
Further  examination  convinced  him  that,  though  different  in 
colour,  they  were  similar  in  essence  to  the  granules  described  in 
the  second  form.  None  of  the  black  fungous  masses  appeared, 
but  there  were  globular  opaque  bodies  of  various  sizes,  which 
now  require  notice,  and  which,  though  at  first  apparently  so  dif- 
ferent, are  closely  connected  with  the  fungus  of  the  first  form. 
The  foundation  of  these  bodies  consists  of  one  or  more  large 
mother-cells  filled  with  a  mass  of  daughter-cells.  These  are 
clothed  externally  with  a  radiating  growth,  assuming  a  vast 
variety  of  forms.  The  structure  often  so  exactly  simulates  that 
of  minute  moulds,  that  it  is  very  difficult  to  get  rid  of  the  notion 
that  they  are  really  vegetable  growths.  Pure  sulphuric  ether, 
however,  dissolves  them  completely,  and  shows  that  they  are 
merely  different  forms  assumed  by  stearine.  Sometimes  the  white 
mass  consists  of  straight  slender  threads  radiating  in  every  direc- 
tion, each  of  which  is  surmounted  by  a  globose  or  elliptic  spore- 
like body,  while  occasionally  the  threads  or  crystals  are  shorter 
and  the  globe  irregular.  Sometimes  the  globules  are  absent,  and 
in  one  case  the  fundamental  cell  budded  like  the  receptacle  of  an 
Aspergillus,  each  new  cell  being  separated  by  an  irticulatio* 
and  supported  on  a  short  stalk. 

Sometimes  the  outer  coat  consists  of  regularly  dichoto 
trichotomous  fascicles  of  linear  crystals,  which  axe  fl 
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Sometimes,  OH  the  contrary,  the  fascicles  are  «i  c ;'  f*ove 

my  processes,  or  labiated;  while  occasionally  there  are  st 
radiating     bodies     surmounted     by    a    globular     niass,    jj* 
and    surrounded    by   cilia.      Another   form     appears 
guise  of  little   feathers ;    while   a   not    uufruquet  it 
of  leaf-like,  oblong,  strongly   accuminate   sen 
leaves  of  mosses,     Tke  foundati  ver,  in  evzvjf  \ 

orgm  Ut  the  red  colour  of  whose  daughter-cells 


vi-  i&« 


that  of  the  oidium-lt  ids  of  the  black  fungus. 

may  be  thought  of  the  second  and  third  forms  of  vcget 
growth,  this  at  least  must  be  considered  as  identical   v 
first,  though  at  present  th»    QMonyph*  has  not  been  pnoi 
from  its  globules — so  cftwely  involved  in    steariuo   that 
germination  is  ieareelj   probftbla     Titers    bs    not    the    slight 
ground   for  supposing   that  the   disease  depends  on    inc 

•  Fundamental  calk  of  the  Chiotyph*  Carter*  devtlojted  from  the  fun*;*.  f,: 
fadfe,  budding  like  the  receptacle  of  cm  A epergiitu*  (EfcRKftixr  *nd  <   u«  iiikl 
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with  the  spores  of  any  of  the  truly  parasitic  fungi  belonging  to 
the  tribe  of  rusts  and  mildews,  but  great  reason,  on  the  contrary, 
for  looking  to  the  origin  of  the  fungus  of  the  foot  amongst  the 
mucors,  even  were  there  not  something  like  direct  proof  It  is 
well  known  that  mucedinous  fungi  make  their  appearance  within 
cavities  of  vegetables  which  have  no  apparent  connection  with 
the  outward  air.  Nothing,  for  example,  is  more  common  than  to 
find  a  pink  mould  (Trichatherium  roseum)  in  the  middle  of  a  nut, 
and  an  allied  vegetable  production  (Dactylium  soyerium)  has  been 
found  in  an  unbroken  egg.  Even  the  cells  of  plants  themselves 
produce  fungi  which  fructify  within  them..  How  the  spores  are 
carried  there  is  at  present  a  mystery  which  may  some  day  be 
cleared  up,  as  the  origin  of  many  intestinal  worms  has  been,  which 
can  no  longer  be  brought  forward  as  an  argument  for  equivocal 
generation. 

The  fungus  foot  is  confined  to  the  natives  of  India  who  go 
about  with  naked  feet,  and  the  spores  might  easily  be  introduced 
through  some  scratch,  even  were  it  impossible  for  them  to  pene- 
trate by  the  pores  of  the  skin.  When  once  introduced  beneath 
the  cuticle,  a  single  spore  might  soon  perform  the  work  of  destruc- 
tion, spreading  in  every  direction,  and,  according  to  the  peculiar 
condition  of  the  secretions,  the  mycelium  might  put  on  a  hundred 
different  modes  of  growth.  Besides,  if  the  fungus  is  capable 
of  causing  the  absorption  of  solid  structures  like  bone,  it  is  easy 
to  conceive  that  a  spore,  in  contact  for  sometime  with  a  moist 
foot,  might  penetrate  the  cuticle  simply  by  absorption.  Cleanli- 
ness, in  the  first  instance,  seems  to  be  a  preventive;  but  when 
the  fungus  is  -once  established,  there  seems  to  be  no  cure  save 
amputation — which,  happily,  when  resorted  to  in  time,  appears 
to  be  completely  successful,  as  the  disease  never  spreads  beyond 
a  certain  point,  though,  if  it  be  allowed  to  take  its  course,  death 
will  ensue  from  the  exhaustion  consequent  on  pain  and  the  con- 
tinuous discharge. 

In  some  cases  it  would  seem  as  if  the  foot  had  been  in  a 
diseased  state  when  the  fungus  was  introduced;  at  least,  the 
history  of  one  case,  which  apparently  commenced  with  a  boil  on 
the  instep  (which  was  treated  by  native  doctors,  a  thorn  being 
used  several  times  as  a  lancet),  indicates  a  lesion  £uch  as  might 
well  encourage  the  growth  of  a  fungus  parasite. 

It  is  more  than  twenty  years  since  surgeons  in  India  first 
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took  iiotir**  of  this  affection  of  the  foot,  in  tl» 
and  one  of  the  earliest  to  notice  the  di 
of  Madras,  then  Zillah-suroeoii  at  Madura,  wl 
character  of  the  malady  was  first  recognized  by  the  term  ' 
foot/1     An  interesting  account  of   the  die  vsm 

[ublishecl  by  my  friend  Dr.  G.  R  Ballingnll,  who  wm 
describe  the  microscopic  peculiarities  of  the  di&ease;  and 
led  at  ones  to  distinguish  at  Bight  the  tumor  of  the 

tplfl  scrofulous  affection;  and  to  detect  the  j 
by  which  lie  recognized  the  fungus  foot  i  thing  6 

H  Cases  of  diseased  foot*"  peculiar  to  certain  porta  of 
Presidency,  were  recorded  by  Assistant-Surgeon    I 
tomjee,  in  the  fifth  vol  (N.  S>),  p.  230,  of  tb< 
iff  nd  Phyy  ?>/  Bombay^  and  which 

considers  are  "the  most  fully  and  carefully  recorded  in 
the  'fungus  disease"''  which  had  been  p 
Carter  wrote  his  report.     Most  of  the  cases  bel  i 
form  of  fungus  described  in  the  text;  and  pracf. 
is  regarded  hi  India  as  a  species  of  001 

Symptoms. — In  the  first  vari  ral  form  of  the 

ovalT  being  mudk  anlarg  ut  the  ankle  and  o\ 

On  either  side  of  the  ankle-joint,  on  thr 
the  toes,  likewise  on  the  sole,  are  numerous  small  s. . 
tubercles,  as  large  as  a  pea  or  marble,  having 

i lures,  leading  to  fistulous  canal 
these  apertures  appears  lighter  in  colour  than    - 

ma  in  the  Museum  of  the  Army  Medici 
The  canals  sometimes  lead  directly  to  the  hone;   ami 
glairy  fluid,  which  exudes  from  the  canal,  101 
it  a  few  black,  gritty  particles.     The  toes  are  dh 
placed  upwards,  and  the  muscles  of  the  calf  of  the 
Such  a  condition  lias  bean  known  to  exist  f  t| 

years;  and  the  natural  course  of  the  disease  is  fatal, 
characters  of  the  other  fbnra  are  similar  to  those  alreach  df 
The  changes  produced  in  the  hones,  as  shown  I 

of  such  n  kind  that  a  cursory  examination  of  tl 
the  conclusion  that  some  organic  agency  1 
work  to  produce  the  changes.     The   os$  tissue 

the  seat  of  cavities  more  or  less  spl  aid  sometime* 

perfectly  so.     These  cavities  vary  in  size  from  little  n, 
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that  of  a  pin's  head  to  that  of  a  round  bullet;  and  the  walls  of 
the  cavities  are  formed  by  open  cancellous  tissue. 

From  being  in  close  juxtaposition,  they  frequently  open  into 
each  other,  producing  large  vaulted  gaps  or  spaces;  and  not  only 
so,  but  every  cavity,  large  or  small,  has  an  open  communication, 
directly  or  indirectly,  with  the  external  surface.  In  the  more 
superficial  ones  some  part  of  the  wall  is  wanting,  so  that  the 
cavities  look  like  mere  round  holes  of  various  depths;  but  in  the 
deeper  cavities  a  regular  tunnel,  more  generally  straight  than 
curved,  serves  as  the  channel  of  communication.  The  diameter 
of  these  passages  is  sometimes  equal  to  that  of  the  cavities  them- 
selves. In  the  recent  state  the  sinuses  of  the  soft  parts  are  often 
plugged  up  by  superficial  collections  of  the  fungus;  but  when 
cleared  out,  they  are  found  to  lead  dowii  to  the  tunnelled  pas- 
sages, or  into  the  rounded  holes — the  peculiar  loci  of  the 
fungus.  The  fungus  has  only  once  been  seen  affecting  the  hand 
(Colebrook). 

Description  of  Incipient  Fungus  Disease. — The  lesion  has  the 
appearance  of  an  elongated  flattened  tumor,  the  rounded  surface 
of  which  is  marked  with  white  patches,  and  presents  seyen 
circular  depressed  spots  of  one-third  to  one-half  inch,  or  more, 
in  diameter.  The  superficial  dark  layer  of  cuticle  is  cast  off, 
leaving  a  very  regular  circular  white  surface,  the  centre  of  which 
presents  a  depression,  closed  at  the  bottom  by  a  brownish  layer, 
very  thin  in  the  middle.  It  was  found  on  section  that  a  small 
cavity  existed  beneath  this  depressed  spot,  or  a  tubular  prolonga- 
tion was  detected  running  down  through  the  remaining  thickened 
cuticle  and  cutis  into  the  subcutaneous  cellular  tissue,  where  it 
was  not  difficult  to  find  the  fungus  particles,  pink  or  yellowish- 
coloured,  and  also  in  the  cavity  above  named,  in  the  superficial 
part  of  the  cutis,  or  even  on  the  surface  of  the  latter, — the  cuticle 
being  raised. 

Another  and  smaller  specimen  most  clearly  showed  the  devel- 
opment of  the  fungi  at  the  very  spot  where,  in  all  probability, 
their  germs  were  first  produced.  In  other  parts  there  is  a  pro- 
longation of  the  growth  into  the  subjacent  tissues,  and  there 
pink-coloured  particles  were  to  be  seen.  The  local  nature  of  the 
whole  affection — its  very  beginning — was  here  unmistakably 
displayed;  and  the  superficial  appearance  of  the  skin  gave  the 
impression  that  a  vesicle  or  blister  had  once  existed  there,  not  at 
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all  unlike  that  left  after  >rm  ha-  i  lo  - 

as  it  is  well  known  that  the  end  of  bha  worm    j 
ance  in  the  centre  of  such  a  circular  spot. 

A  further  examination  of  the  fungous  particles  showc 

perfect  resemblance  to  those  of  older  spv 
unlike  spores  were  occasionally  seen. 


LARVA  OR  GRUB  THE  EXCITING  CAUSE  OF 

My  friend  Dr.  Albert  A*  Gore,  Staff  Assistant-Surv 
st  Coast  of  Africa,  has  kindly  favoured  me  with  the  Toll 
account  of  this  parasite  and  the  disease  which  it  in<l 

"  This  small  larva  or  grub  is  of  a  white  colour,  a  Li  tie  i 
and  is  the  exciting  cause  of  a  boil  occasionally  aeon  in  tb 
Bulama  and  Its  neighbourhood   (6g, 
magnified  tinder  a  low  powor  (fig 
to  be  divided  into  a  series  of  joints,  and 
with    minute   bulbous   Im 
division  are   placed   four  or    five    red 
and  from  either  side  proj<  hoi  low 

tubes  (<r,  *i).     The  posterior 

be  i  1   by  a   falimt    hook.        In    npi 

liii'ln  r  piiwir  the  bulbous  huirs  turn 
number  of  beautiful  black  booklets  (fip 

have  a  very  pretty  apnea  run 

A    limit    out  line    of  a  et-ntml   cavity  cnU 

in -I i I'd.      The  booklets  art1  directed  ant. 

u  Symptoms,  Treatment,  &c—  \ 
attract  vd  to  th<  feeliog  an  i 

sensation.      On  exfttulttftti 
is  seen.     A  1b  r   a  while  a  smalt   serous 
oozes   from  its   centre,    which    soi* 
to  pulsate.      If  allowed    ko   program 
a  regular  inflamed  boil,  TOty  painful,  and  often  causing   in    <  , 
blush,  with  inflammation  in  the  neighbouring  lympbut  i 
of  the  glands  to  which  they  run.     On  the  evacuation  of  the  small 
in   the   boil    these  symptoms  gradually  disappear,  but  r*    . 

*  Natural  size  of  larva  «ir  gnib,  the  exciting  cauae  of  Balaam  I 

t  TUe  same  grub  tuagnified  by  a  low  power  —  (o,  r j  )  U  >  .  :«,j  htm  j 

red  spota.     The  other  dots  on  the  body  are  booklet*. 
X  Two  of  the  booklets  highly  magnified.    These  drawing*  were  fiirniah«d  1 

Uore. 


Fig,  48,+ 
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mark  remains  at  the  original  seat  of  the  disease.  The  treatment  consists 
in  poulticing  until  the  little  animal  appears,  when  it  can  be  withdrawn. 
If  allowed  to  suppurate,  it  must  be  treated  in  the  usual  way  of  a  boil 
under  similar  circumstances.  The  natives  put  in  a  mixture  of  salt  and 
palm  oil,  which  takes  out  the  little  grub. 

"  Etiology  and  Pathology. — This  little  worm  cannot  be  the  chigoe 
or  PtUex  penetrans  of  the  West  Indies,  although  it  may  result  from  the 
ova  deposited  by  some  similar  aphanipterous  insect.  The  chigoe  chiefly 
attacks  the  toes  or  intervals  between  them,  and  causes  a  series  of  painful 
ulcers.  It  is  also  of  a  black  colour.  This  small  grub  is  white,  causes  a  boil 
or  two  in  any  portion  of  the  body,  most  commonly  in  the  thigh,  arm,  or 
abdomen ;  it  is  sporadic,  although  endemic.  They  have  one  symptom  in 
common — viz.,  the  extreme  itchiness.  But  this  is  complained  of  in 
nearly  every  case  of  disease  resulting  from  insect  or  other  living  organ- 
isms." 
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APPENDIX  TO  VOLUME  I. 


On  the  Occurrence  of  "Pentastoma  Constrictum"  in  Hie  Human  Body 
as  a  Cause  of  painful  Disease  and  Death. 

[Since  the  preceding  pages  of  this  volume  passed  through  the  press,  the 
Author  had  two  portions  of  lung  and  three  jx>rtioiis  of  liver,  each  con- 
taining an  unusual  parasite,  sent  to  him  from  Jamaica,  in  August,  1865, 
for  the  Museum  of  the  Army  Medical  Department  at  Netley.  Staff 
Assistant-Surgeon  Edward  Barrett  Kearney,  Esq.,  is  the  donor  of  the 
specimens;  and  from  his  history  of  the  patient's  fatal  illness,  the  follow- 
ing account  has  been  drawn  up]  : — 

On  the  11th  of  January,  1865,  private  Isaac  Newton  was  admitted 
into  the  hospital  of  the  5th  West  India  Regiment,  at  Up  Park  Camp, 
Jamaica,  for  an  attack  of  tonsillitis.  He  was  an  African,  enlisted  about 
eight  months  previously  from  the  slave  dep6t  at  Rupert's  Valley,  St 
Helena,  where  all  slaves  captured  in  slave-ships  are  kept  until  disposed 
of.  He  appeared  to  be  about  twenty-one  years  of  age,  and  of  a  thin 
spare  habit  of  body. 

On  admission  the  tonsils  were  inflamed  and  enlarged,  but  not  ulcer- 
ated ;  and  there  were  aphthous  ulcers  about  the  tongue.  He  suffered 
from  headache  and  pain  across  the  back. 

On  the  morning  of  the  14th  he  complained  of  great  pain  in  the  abdo- 
men, which  became  tympanitic.  His  tongue  was  clean,  but  vividly  red 
at  the  edges  and  tip.  and  it  felt  dry  to  the  touch.  The  skin  was  very  hot 
and  dry  and  harsh,  and  his  pulse  100.  The  pulse  continued  to  increase 
in  quickness ;  sordes  soon  began  to  appear  about  the  mouth  and  teeth, 
and  the  tongue  became  furred  and  cracked.  Large  moist  crepitation  was 
heard  over  the  whole  surface  of  both  lungs.  He  became  low,  and  disin- 
clined to  be  spoken  to,  and  by  six  o'clock  in  the  evening  his  mind 
appeared  to  be  confused.  He  passed  his  urine  and  his  stools  involun- 
tarily in  bed. 

On  the  15th  there  was  no  improvement  in  his  condition,  and  at  ten 
o'clock  at  night  he  appeared  to  be  in  much  the  same  state  as  before, 
and  the  bowels  were  confined. 

On  the  16th  he  appeared  livelier  in  the  morning,  the  skin  cooler,  hut 
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Idaho* 


stiil  dry.     He  WflJB  thirsty,  and  sordes  were  still  afoot* 
The  conjunctivae  of  both  eyes  were 

About  nine   in  till  g  be  became   sudd 

became  very  weak  and  almost  indistinct,  the  akin  cold,  | 

sunken,  and  arith  a   COpioVIS   perspiration.      He    i 

sinking,  and  be  died  it  half  past  ten  that  night 

Pout-  mo  h  » s  ofter  Death.  —  Tb  e  j 

app  of  the  body  was  that  of  emaciation,  i  oe 

conjuuoti 

mws.~Tbe  subcutaneous  areolar  tissue  over  tl  and  < 

was  of  a  deep  yellow   colour.     The  pm  m  contui: 

nntu  oloured  Ruid, 

Heart  was  large  and  pale,  but  its  substance  wns  <  ■ 
and  its  valves  healthy,     Tl 

when  cut  into,  a  bloody  frotli  v  Quid  exuded  in  q  a  ah  til 
of  both  was  very  friable  and  yellowish  in  colour,      u  On  the  ant 
face  of  the  right  hmgt  and  near  the  edge  of  its  Ivtoer  lobe,  one  or  iu 
specks  ajtpfared.      Thetj  teem  aho  7/*,  and] 

worms  ivere  seen  regularly  en<>  0  ir 

surface  of  both  tangs  there  were  numerous  adhesions  of  lung  at 

Aodvmen. — The  liver  was  very  large,  extending  into    I 
choudnuiu.      uItt  surfu-ce  tttW  c  ^riorit/ 

a  ilk  about  ttr  tAose  m 

The  hepati  aoc  appeared  paler  and  rather  more  soft  t 

— It  waa  distended  with  air  and  (Juki,  con  ■  ^ix,,, 

and  a  half  of  a  dark-green  coloured  fluid,     Tl 
congested  in  patches,  in  t3wr  stomach,  and  along  the*  wLol 
There  was  no  ulceration,  and  i  ran  re  of 

continuous  or  in  proglotides,  could  be  discovered      »  I 


fa  Case  a  of  t/m  Par' 

it  produced. 

Fig.  50.  represents  a  small  portion  of  the 
Jung,  with  the  little  worm  Been  at  a  on 3 
up  in  its  cyst.     The  pleura  has  been  rem 
so  us  to   expose   tl; 

"constriction)!,"  which  ic  of 

the  body  of  this  parasite.     Ti 
"jwjue,  a  lid  con-si ■'  probably 

from  the  irritation  of  the  parasite. 

The  appearance  of  the  parasite  on  the  surface  of  the  3 
similar   to   that  in    the  king,  and  therefore  it   is  uuncceBaary 
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another  drawing ;  and  wherever  the  serous  covering  of  the  organ  was 
sufficiently  transparent,  the  constrictions  of  the  parasite  could  be  seen 
distinctly  shining  through. 

Fig.  51  represents  two  specimens  of  the  parasite  removed  from 
their  cysts.  They  are  of  the  natural  size,  and  one  of  them,  a, 
is  much  shorter  than  the  other,  the  constrictions  being  closer 
together :  a  measures  five  lines  in  length,  b  measures  about  eight 
lines.     In  diameter  they  are  about  one  line.     About  20  to  23  F 

rings  or  constrictions  can  be  counted  on  the  elongated  body,    j^    gj 
at  tolerably  regular  intervals,  and  somewhat  spirally  arranged. 

Fig.  52  represents  the  two  specimens  of  the 
parasite  slightly  magnified  (about  three  dia- 
meters): a  is  the  shorter;  b  and  c  are  the 
posterior  and  anterior  aspects  of  the  longer 
of  the  two  worms.  The  head  end  appears 
compressed,  so  as  to  be  flat  and  square-shaped 
at  the  end.  It  is  seen  to  be  marked  with 
five  spots  on  the  anterior  aspect,  as  shown  at 
a  The  posterior  aspect  of  the  flattened  head, 
as  shown  at  6,  is  comparatively  smooth.  The 
elongated  body  is  rounded,  and  the  caudal 
end  terminates  in  a  blunt-pointed  cone.  The 
constrictions  appear  like  folds  of  the  outer 
covering  of  the  worm,  each  fold  overlapping  lg' 

the  one  which  follows,  from  the  head  to  the  tail  The  body  of  the 
parasite  is  rounded,  and  not  flat,  as  the  tape-worms  or  cysticerci. 

Fig.  53.  Represents  the  anterior  aspect  of  the  flattened  head  end 
(cepfictfot/ioraz)  of  the  parasite.  It  is  so  highly  magnified  as  to  show  the 
nature  of  the  five  spots  or  marks  shown  in  fig.  52. 

The  dotted  lines  from  a  and  b  point  to  two  pairs  of  hooks  or  claws — 
one  pair  on  each  side  of  a  pit  or  mouth,  c.  The  points  of  the  claws 
indicated  by  a  are  seen  nearly  in  profile;  those  at  b  are  directed  more 
towards  the  observer.  These  claws  appear  to  be  implanted  in  socket- 
like hollows  or  depressions,  surrounded  by  much  loose  integument. 
These  socket-like  hollows  appear  to  be  elevated  on  the  summit  of  the 
mass  of  tissue  which  lies  underneath  the  folds  of  integument  surround- 
ing the  base  of  the  hooka  These  parts  are  regarded  as  the  feet  of  the 
parasite,  and  the  hooks  are  the  foot  claws. 

The  pit  or  mouth  (iudicated  by  the  dotted  line  to  c)  is  of  an  oval 
shape,  the  long  axis  of  the  oval  lying  in  the  direction  of  the  length  of  the 
worm.  The  lip  or  outer  margin  of  the  pit  is  marked  by  a  well-defined 
thin  line.  There  are  no  spines  nor  hooks  on  the  integument  of  the 
elongated  body. 
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From  the  description  and  the  drawings  here  given  it  will 
the  parasite  correspond*  in  its  specific  characters  with  * 
of  the  "  pentastoma  canstrktttm"     It  belongs  to  the  family  i 
of  Diesing,  and  lias  no  structural  connection  with    * 
parasites  found  in  the  bodies  of  man  and  da 

Thi  e  now  tk* 

compared    wi  th    t ho 

tstomiita  given  by  Fr 
hold,  and   other   observer 

^sclearlv 
of    p&tfatfomnt*t     infest 
body;    the    ptntastoma 

rig  by  far  the    lurg*rt 
dangerous,  an  ' 
rare,  of  the  two  apet 
still  more  sat  v  to 

as  a  human  para- 
two  species  has  ever  \ 
this  eonntry ;   and 
researches  of  I 
in  the  encysted  or  larval 
ttmt  the  pt*nl*tAtomato  ii  r 
in  the  human  body*      As 
it  becomes  encysted. 
posed  of  condensed  conn* 
and  is  lined  by  layer- 
which  arc  evidently 
ugs  of 
parasite;  snd  dm 
these  sin 

makes  considerable  £T»wt 
reach  the  &i#i   in   which 
(bund      In  thi*  ptlpa  or  larval  c  it  occurs 

of  the  abdominal  and  thoracic  cavities  of  m. 
district*  in  Europe,  &£jpt,  and  the  "West  Coast  of 
more  frequently  in  various  herb!  vermis  animals,  such 
ant«-:  icary,  porcupine,  guinea-pig,  hare,  ret,  and 

(Cobboli>),     In  all  tin  lis,  sml  in  man,  tlie  larra?  us 

cysts  immediately  underneath  the  sewnis  covering  of  t  hi*  1 
and  Dr.  Cnbbold  mentions  that  he  !  ioiutlly  found 

dtnticulaium  fi*ee  in  the  cai  khe  abdomen  and  plcui 

Our  knowledge  of  the  natural  history  of  <!  .«    U 

derived  from   descriptions   of  the  ptnUutoma  dm  >m, 
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or  sexually  immature  condition  of  the  pentastoma  tmnoides  of  RudolphL 
We  are  told  by  Frericbs  (Clinical  Treatise  on  Diseases  of  the  Liver, 
vol.  ii,  p.  276)  that  Pruner  was  the  first  observer  who  pointed, 
out,  in  1847,  the  existence  of  the  pentastoma  as  a  parasite  in  the 
human  subject.  On  two  occasions  he  found  pentastomata  in  the  liver  of 
Negroes  at  Cairo.  He  does  not  seem,  however,  to  have  determined 
accurately  the  nature  of  the  parasite  he  observed ;  and  he  also  subse- 
quently found  two  specimens  of  the  worm  preserved  in  the  Pathological 
Museum  at  Bologna,  which  had  been  removed  from  the  human  liver 
(Cobbold).  Bilharz  has  since  repeatedly  detected  in  the  livers  of 
Negroes  at  Cairo  the  parasite  discovered  by  Pruner  in  1847.  Bilharz 
and  Yon  Siebold  made  this  parasite  the  subject  of  careful  study ;  and 
they  recognized  in  it  a  variety  of  pentastoma  quite  different  from  that 
which  prevailed  in  some  parts  of  Germany.  They  gave  this  new  variety 
the  name  of  pentastoma  constrictum — the  parasite  which  has  proved  fatal 
in  the  case  whose  history  Dr.  Kearney  has  sent  to  me  from  Jamaica.  It 
is  the  form  of  pentastoma  endemic  in  Egypt,  and  hitherto  it  has  only  been 
found  in  the  African  Negro.  It  differs  from  the  pentastoma  dentieulatum 
(the  larval  form  of  the  pentastoma  tamoides),  "  in  not  being  furnished 
with  any  integumentary  armature  of  spines,  and  in  its  being  a  much 
larger  worm  "  (Cobbold,  p.  402).  The  pentastoma  constrictum  seems  to  be 
from  eight  to  twelve  times  larger  than  the  pentastoma  dentieulatum,  and 
therefore  is  all  the  more  dangerous  from  its  actual  size  (nearly  an  inch 
long);  and  when  it  occurs  in  great  numbers,  as  in  the  present  instance, 
it  cannot  fail  to  prove  an  extremely  irritant  "foreign  body,"  when 
it  escapes  into  a  serous  cavity  like  the  pleura  or  peritoneum — a  mode  in 
which  it  seems  to  cause  death.  The  latter  parasite  {p.  dentieulatum)  has 
been  fully  described  by  Frerichs,  and  figured  by  him  in  his  Atlas,  plate 
xi.,  fig.  9,  as  endemic  in  Germany  in  the  human  liver — in  which  organ 
it  is  considered  to  be  far  more  common  than  the  echinococcus.*  Frerichs, 
however,  regards  the  pentastoma  endemic  in  Germany  as  devoid  of  clinical 

*  "  In  Germany,"  says  Frerichs,  "the  pentastoma  was  first  found  in  the  human 
liver  by  Zenker  in  1854:  it  occurs,  however,  not  only  in  this  gland,  but  also  in  the 
kidneys,  and  in  the  submucous  tissue  of  the  small  intestine  (Wagner).  The 
parasite  is  by  mo  means  rare  with  us.  Zenker,  at  Dresden,  succeeded  in  finding 
it  9  times  in  168  autopsies  (or,  according  to  Kuchenmeister,  30  times  in  200 
autopsies).  Heschl,  in  Vienna,  met  with  it  5  times  out  of  20  autopsies ;  Wagner, 
at  Leipsic,  once  in  10.  According  to  Virchow,  it  is  more  common  in  Berlin  than 
in  Central  Germany.  During  six  months  at  Breslau,  I  (Frerichs),  met  with  it  in  5 
out  of  47  dead  bodies.  As  a  rule  there  is  only  one  present ;  in  rare  cases  there  are 
only  two  or  three.  It  presents  the  form  of  a  somewhat  prominent  nodule,  from  1  to 
14  lines  in  length,  which  is  formed  by  a  firm,  fibrous  capsule,  easily  detached  from 
the  surrounding  parts.  The  animal  lies  coiled  up  in  the  interior  of  this  capsule** 
(On  Diseases  of  ike  Liver,  vol  ii,  p.  276). 
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instance  the  Negro  was  stationed  in  Jamaica,  it  is  most  probable  that  he 
had  the  germs  of  these  parasites  within  him  when  he  left  his  native 
shores  in  some  part  of  Africa ;  and  that  this  parasite  is  neither  endemic 
in  St  Helena  nor  in  Jamaica.  Reasoning  from  what  is  known  regard- 
ing the  propagation  and  development  of  the  pentastama  denticulatum,  it 
is  probable  that  the  ova  with  the  contained  embryos  are  introduced  into 
the  human  stomach  along  with  uncooked  vegetable  food  (fruits  or  salads), 
in  regions  where  the  mature  animals  are  endemic.  From  the  stomach 
the  embryos,  escaping  from  the  ova,  bore  their  way,  and  find  a  resting- 
place  in  the  liver  or  other  solid  viscus,  exactly  like  the  embryo  of  the 
taenia.  In  solid  organs  (like  tho  lungs  and  liver)  they  become  encysted, 
and  undergo  the  pupal  transformations  so  well  described  by  Leuckart 
and  Cobbold  in  the  case  of  the  peatastoma  endemic  in  Germany. 

The  drawings  which  illustrate  this  paper  were  made  by  Staff- Assistant 
Surgeon  Dr.  Humphrey  C.  Gillespie,  from  the  preparations  which  are 
now  in  the  Pathological  Museum  of  the  Army  Medical  Department  at 
Netley. 
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